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Description
[Technical Field]

[0001] The disclosure relates to an electronic device
and an operating method thereof, and for example, to an
electronic device for charging a mobile terminal and an
operating method of the electronic device.

[Background Art]

[0002] Use of small electronic devices such as Internet
of things (IoT) devices that are driven by low power en-
ergy has increased. Small electronic devices may be
chargedinawired manner using a cable, such a universal
serial bus (USB), etc., or may be charged wirelessly by
contacting a wireless charging device, etc.

[0003] A technique for harvesting and usefully using
energy discarded in everyday life is referred to as an
"energy harvesting" technique. The energy harvesting
technique may be used in daily life to charge small elec-
tronic devices driven by low power energy corresponding
to a milliwatt (mW) level.

[0004] Research isbeingconductedinto a method, ac-
cording to which, when an electronic device does not use
energy, the electronic device transmits the energy to a
small electronic device that is required to be charged, so
as to automatically charge the small electronic device.

[Disclosure]
[Technical Solution]

[0005] Embodiments of the disclosure provide an elec-
tronic device for charging a mobile terminal when the
electronic device operates in a standby mode, and an
operating method of the electronic device.

[Description of Drawings]

[0006] The above and other aspects, features and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following detailed
description, taken in conjunction with the accompanying
drawings, in which:

FIG. 1 is adiagram illustrating an example operation
in which an electronic device charges a mobile ter-
minalwhen the electronic device operates in a stand-
by mode, according to various embodiments;

FIG. 2 is adiagram illustrating an example operation
in which an electronic device determines whether or
not to charge a mobile terminal, according to various
embodiments;

FIG. 3 is a block diagram illustrating an example op-
eration in which an electronic device performs wire-
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less communication with a mobile terminal, accord-
ing to various embodiments;

FIG.4is ablock diagramiillustrating an example con-
figuration of an electronic device according to vari-
ous embodiments;

FIG.5is ablock diagram illustrating an example con-
figuration of an electronic device according to vari-
ous embodiments;

FIG.6is ablock diagram illustrating an example con-
figuration of a mobile terminal according to various
embodiments;

FIG. 7 is a diagram illustrating an example user in-
terface screen, through which an electronic device
receives an input with respect to selection of whether
or not to automatically charge a mobile terminal, ac-
cording to various embodiments;

FIG. 8 is a signal flow diagramillustrating an example
operation of an electronic device, according to vari-
ous embodiments;

FIG. 9 is a signal flow diagram diagram illustrating
an example operation of an electronic device, ac-
cording to various embodiments;

FIG. 10is a signal flow diagram illustrating an exam-
ple operation of an electronic device, according to
various embodiments;

FIG. 11 is a signal flow diagram illustrating an exam-
ple operation of an electronic device, according to
various embodiments;

FIG.12is aflowchartillustrating an example process
in which an electronic device transmits a charge sig-
nal, according to various embodiments;

FIG. 13 is aflowchartillustrating an example process
in which an electronic device operates using a timer,
according to various embodiments; and

FIG. 14 is aflowchartillustrating an example process
inwhich an electronic device suspends transmission
of a charge signal, according to various embodi-
ments.

[Mode for Invention]

[0007] Embodiments of the disclosure provide an elec-
tronic device for determining whether or not to charge a
mobile terminal based on a Bluetooth low energy (BLE)
signal received from the mobile terminal and an operating
method of the electronic device.

[0008] Embodiments of the disclosure provide an elec-
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tronic device for charging a mobile terminal by transmit-
ting a Wi-Fi signal to the mobile terminal and an operating
method of the electronic device.

[0009] According to an example embodiment of the
disclosure, a method of operating an electronic appara-
tus includes: determining whether to charge a mobile ter-
minal based on the electronic apparatus operating in a
standby mode; and transmitting a charge signal to the
mobile terminal, based on a determination to charge the
mobile terminal, wherein a Bluetooth low energy (BLE)
signal received from the mobile terminal is used in de-
termining whether to charge the mobile terminal.
[0010] The determining of whether to charge the mo-
bile terminal may include: obtaining atleast one of battery
information or BLE signal strength information from the
BLE signal; and determining whether to charge the mo-
bile terminal using the at least one of the battery infor-
mation or the BLE signal strength information.

[0011] The determining of whether to charge the mo-
bile terminal using the battery information may include,
based on a remaining battery capacity based on the bat-
tery information being less than a specified amount, de-
termining to charge the mobile terminal, and the deter-
mining of whether to charge the mobile terminal using
the BLE signal strength information may include, based
on a BLE signal strength based on the BLE signal
strength information being greater than a specified
strength, determining to charge the mobile terminal.
[0012] The BLE signal may include a first BLE signal
received from the mobile terminal while the electronic
device operates in a normal mode before the electronic
device operates in the standby mode.

[0013] The first BLE signal may comprise a BLE signal
received first from the mobile terminal after the electronic
device is connected with the mobile terminal through a
BLE communication network, while the electronic device
operates in the normal mode.

[0014] The BLE signal may include a second BLE sig-
nal received from the mobile terminal while the electronic
device operates in the standby mode.

[0015] The method may further include: outputting a
user interface screen to receive an input of selection with
respect to whether to automatically charge the mobile
terminal; and receiving an input to automatically charge
the mobile terminal, based on the user interface screen,
wherein the determining of whether to charge the mobile
terminal is performed, based on the input to automatically
charge the mobile terminal.

[0016] The transmitting of the charge signal may in-
clude transmitting a Wi-Fi signal having an output level
greater than or equal to a specified value.

[0017] The method may further include adjusting the
output level of the Wi-Fi signal based on the BLE signal
strength information.

[0018] The method may further include: setting, using
a timer, a time at which the charge signal is transmitted;
and re-determining whether to continually transmit the
charge signal to the mobile terminal, based on the time
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set using the timer elapsing.

[0019] The method may further include: detecting an
event of suspension of the charge signal transmission,
while transmitting the charge signal; and suspending the
transmission of the charge signal, based on the detection
of the event of suspension of the charge signal transmis-
sion, wherein the event of suspension of the charge sig-
nal transmission includes one or more from among an
eventin which the electronic device performs Wi-Fi com-
munication, an event in which the electronic device is
switched from the standby mode to a different mode, an
eventin which a remaining battery capacity of the mobile
terminal is identified to be greater than or equal to a spec-
ified amount, and an eventin which a strength of the BLE
signal from the mobile terminal is identified to be less
than or equal to a specified strength.

[0020] According to an example embodiment of the
disclosure, an electronic device includes: a communica-
tor comprising communication circuitry; a memory stor-
ing one or more instructions; and a processor configured
to execute the one or more instructions stored in the
memory, wherein the communicator is configured to: de-
termine whether to charge a mobile terminal, based on
the electronic apparatus operating in a standby mode;
and transmit a charge signal to the mobile terminal, based
on determining to charge the mobile terminal, wherein
the communicator is further configured to determine
whether to charge the mobile terminal using a Bluetooth
low energy (BLE) signal received from the mobile termi-
nal.

[0021] According to an example embodiment of the
disclosure, a non-transitory computer-readable record-
ing medium has recorded thereon a program for execut-
ing operations of an electronic device, the operations in-
cluding: determining whetherto charge a mobile terminal,
based on the electronic apparatus operating in a standby
mode; and transmitting a charge signal to the mobile ter-
minal, based on determining to charge the mobile termi-
nal, wherein a Bluetooth low energy (BLE) signal re-
ceived from the mobile terminal is used in the determining
of whether to charge the mobile terminal.

[0022] An electronic device and an operating method
thereof according to various example embodiments of
the disclosure, a mobile terminal may be charged by the
electronic device, when the electronic device operates
in a standby mode.

[0023] An electronic device and an operating method
thereof according to various example embodiments of
the disclosure, whether to charge a mobile terminal may
be determined by the electronic device based on a Blue-
tooth low energy (BLE) signal received from the mobile
terminal.

[0024] An electronic device and an operating method
thereof according to various example embodiments of
the disclosure, a mobile terminal may be charged by the
electronic device by transmitting a Wi-Fi signal to the
mobile terminal.

[0025] Throughout the disclosure, the expression "at
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least one of a, b or c" indicates only a, only b, only c, both
a and b, both a and ¢, both b and ¢, all of a, b, and c, or
variations thereof.

[0026] Hereinafter, various example embodiments of
the disclosure will be described in detail with reference
to the accompanying drawings. However, the disclosure
may have different forms and should not be construed
as being limited to the embodiments described herein.
[0027] The terms used in the embodiments are select-
ed from among common terms that are currently widely
used, in consideration of their function in the embodi-
ments. However, the terms may become different ac-
cording to an intention of one of ordinary skill in the art,
a precedent, or the advent of new technology. Therefore,
the terms used in the embodiments should not be inter-
preted merely as the terms, but the terms should be in-
terpreted based on the meaning of the terms and content
throughout the embodiments.

[0028] The terms used in this disclosure are merely
used to describe the embodiments and are not intended
to limit the embodiments.

[0029] Throughout the disclosure, when a part is re-
ferred to as being "connected" to other parts, the part
may be "directly connected" to the other parts or may be
"electrically connected" to the other parts with other de-
vices therebetween.

[0030] The expression such as "the" and other similar
referring expressions used in this disclosure, particularly,
the claims, may referto both singular and plural elements.
Unless orders of operations for describing the method
according to embodiments are clearly described, the op-
erations may be performed in appropriate orders. The
disclosure is not limited to the described orders of the
operations.

[0031] The expressions such as "in various embodi-
ments," "according to an embodiment of the disclosure,"
and the like, described in various parts of this disclosure
do not necessarily refer to the same element as one an-
other.

[0032] One or more embodiments of the disclosure
may be described as functional block components and
various processing operations. All or part of such func-
tional blocks may be realized by any number of hardware
and/or software components configured to perform the
specified functions. For example, the functional blocks
of the disclosure may be implemented with one or more
micro-processors or with circuit structures for certain
functions. Also, for example, the functional blocks of the
disclosure may be implemented with various program-
ming or scripting languages. The functional blocks may
be implemented with algorithms executed by one or more
processors. Furthermore, the disclosure could employ
conventional techniques for electronics configuration,
signal processing and/or data control. The words "mech-
anism," "element," and "component" are used broadly
and are not limited to mechanical or physical embodi-
ments.
[0033]

Furthermore, the connecting lines, or connec-
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tors shown in the drawings are intended to represent ex-
ample functional relationships and/or physical or logical
couplings between the various elements. It should be
noted that many alternative or additional functional rela-
tionships, physical connections or logical connections
may be present in a practical device.

[0034] Also,theterms, such as"unit" or"module," used
in the disclosure, should be understood as a unit that
processes at least one function or operation and that may
be embodied in a hardware manner, a software manner,
or a combination of the hardware manner and the soft-
ware manner.

[0035] Also, in the disclosure, the term "user" may de-
note a person controlling a function or an operation of an
electronic device and/or a mobile terminal using the elec-
tronic device and/or the mobile terminal and may include
a viewer, a consumer, a manager, or an installation en-
gineer.

[0036] Hereinafter, thedisclosureis described in great-
er detail with reference to the accompanying drawings.
[0037] FIG. 1is a diagram illustrating an example op-
eration in which an electronic device 110 charges a mo-
bile terminal while the electronic device 110 operates in
a standby mode, according to various embodiments.
[0038] According to an embodiment of the disclosure,
the electronic device 110 may include all electronic de-
vices that may be connected to another electronic device
through a wireless communication network.

[0039] According to an embodiment of the disclosure,
the electronic device 110 may include all electronic de-
vices that may transmit and receive predetermined
(specified) data to and from at least one electronic device
adjacent to the electronic devices, may perform pairing
with at least one electronic device adjacent to the elec-
tronic devices, may remotely control at least one elec-
tronic device adjacent to the electronic devices, or may
be remotely controlled by at least one electronic device
adjacent to the electronic devices, through a wireless
communication network.

[0040] According to an embodiment of the disclosure,
the electronic device 110 may include all electronic de-
vices that may be connected to a peripheral device
through a Bluetooth low energy (BLE) communication
network.

[0041] According to an embodiment of the disclosure,
the electronic device 110 may be connected to an elec-
tronic device which is movable, such as a mobile elec-
tronic device, through the BLE communication network.
For example, the electronic device 110 may receive or
scan a BLE signal transmitted from the mobile electronic
device.

[0042] According to an embodiment of the disclosure,
the electronic device 110 may transmit and receive a
radio frequency signal to and from a peripheral device
using a wireless local area network (WLAN). According
to an embodiment of the disclosure, the electronic device
110 may transmit and receive a Wi-Fi signal to and from
the peripheral device through a Wi-Ficommunication net-
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work. Forexample, the electronic device 110 may receive
and display various content provided by a video on de-
mand (VOD) service provider, using the WLAN.

[0043] According to an embodiment of the disclosure,
the electronic device 110 may operate in a standby mode
or anormal mode, based on whether or not a component
included in the electronic device 110 operates or not.
[0044] The standby mode may be a mode in which
power of the electronic device 110 is saved. In the stand-
by mode, power may be supplied only to a communicator
(not shown) of the electronic device 110 and may be
blocked to other components. Thus, in the standby mode,
only a network function, for example, of the electronic
device 110 may operate. In the standby mode, the elec-
tronic device 110 may receive a control signal from an
external device, for example, a mobile terminal 130, or
may transmitand receive predetermined data toand from
the mobile terminal 130. The standby mode may also be
referred to as a suspend mode or a low power mode
(LPM).

[0045] The normal mode may denote a state in which
power is supplied to all components of the electronic de-
vice 110. In the normal mode, all components of the elec-
tronic device 110 normally operate, and thus, a user may
normally use the electronic device 110 for each function,
such as viewing content through the electronic device
110.

[0046] FIG. 1 illustrates that the electronic device 110
operates in the standby mode. As illustrated in FIG. 1,
the electronic device 110 may not output any image on
adisplay, when the electronic device 110 operates in the
standby mode. In this case, the display may be black.
[0047] According to an embodiment of the disclosure,
when the electronic device 110 operates in the standby
mode, the electronic device 110 may determine whether
or not to charge the mobile terminal 130. As used herein,
the term "whether or not" includes simply "whether" and
does not necessarily imply or require that the determina-
tion of both "whether" and/or "not" be made.

[0048] According to an embodiment of the disclosure,
the mobile terminal 130 may be a mobile electronic de-
vice that is movable. For example, the mobile terminal
130 may include at least one of a smartphone, a remote
controller, a tablet personal computer (PC), a mobile
phone, a video calling phone, an electronic-book (e-
book) reader, a laptop PC, a netbook computer, a digital
camera, a personal digital assistant (PDA), a portable
multimedia player (PMP), a camcorder, a navigation de-
vice, a wearable device, a smart watch, a home network
device, a security device, or a medical device.

[0049] According to an embodiment of the disclosure,
the mobile terminal 130 may be a small device. According
to an embodiment of the disclosure, the mobile terminal
130 may correspond to a type of Internet of things (IoT)
device having a sensor attached thereon and capable of
communication with the electronic device 110. For ex-
ample, the mobile terminal 130 may include various mo-
bile objects capable of Internet communication, such as

10

15

20

25

30

35

40

45

50

55

glasses or a bracelet, or various forms of mobile home
appliance products. In this case, a wireless communica-
tion tag may be mounted in the mobile terminal 130, and
the mobile terminal 130 may perform communication with
the electronic device 110.

[0050] FIG. 1illustrates an example in which the mobile
terminal 130 is a remote controller. The mobile terminal
130 may include a plurality of keys. The keys may be
used to input numbers or text as well as various functional
information.

[0051] According to an embodiment of the disclosure,
the mobile terminal 130 may further include a charge
indicator 131. The charge indicator 131 may be an indi-
cator configured to notify a charge state of the mobile
terminal 130. For example, when the mobile terminal 130
is being currently charged, the charge indicator 131 may
indicate that the mobile terminal 130 is being charged,
using a color of light, a flickering cycle of light, or the like.
[0052] According to an embodiment of the disclosure,
the mobile terminal 130 may be connected with the elec-
tronic device 110 through a wireless communication net-
work.

[0053] According to an embodiment of the disclosure,
the mobile terminal 130 may be located within a prede-
termined distance from the electronic device 110 and
may perform communication with the electronic device
110 through a BLE communication network.

[0054] According to an embodiment of the disclosure,
the electronic device 110 may determine whether or not
to charge the mobile terminal 130. According to an em-
bodiment of the disclosure, the electronic device 110 may
determine whether or not to charge the mobile terminal
130 using a BLE signal received from the mobile terminal
130. In greater detail, the electronic device 110 may ob-
tain at least one of battery information or BLE signal
strength information of the mobile terminal 130, from the
BLE signal received from the mobile terminal 130. The
electronic device 110 may determine whether or not to
charge the mobile terminal 130 using the at least one of
the battery information or the BLE signal strength infor-
mation.

[0055] In detail, when the electronic device 110 deter-
mines to charge the mobile terminal 130 using the battery
information, the electronic device 110 may determine to
charge the mobile terminal 130 when the remaining bat-
tery based on the battery information is less than a cri-
terion amount. When the electronic device 110 deter-
mines to charge the mobile terminal using the BLE signal
strength information, the electronic device 110 may de-
termine to charge the mobile terminal when a BLE signal
strength based on the BLE signal strength information is
greater than a criterion strength.

[0056] According to an embodiment of the disclosure,
the BLE signal used by the electronic device 110 to de-
termine whether or not to charge the mobile terminal 130
may include a BLE signal that the electronic device 110
receives from the mobile terminal 130 while the electronic
device operates in the normal mode before the electronic
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device 110 operates in the standby mode. When the BLE
signal that the electronic device 110 receives from the
mobile terminal 130 while the electronic device 110 op-
erates in the normal node is a first BLE signal, the first
BLE signal may include a BLE signal that is received first
from the mobile terminal 110 after the electronic
device_110 is connected with the mobile terminal 130
through a BLE communication network after the electron-
ic device 110 enters into the normal mode.

[0057] According to an embodiment, the BLE signal
used by the electronic device 110 to determine whether
or not to charge the mobile terminal 130 may include a
BLE signal that the electronic device 110 receives from
the mobile terminal 130 while the electronic device op-
erates in the standby mode. When the BLE signal re-
ceived from the mobile terminal 130 when the electronic
device 110 operates in the standby mode is a second
BLE signal, the electronic device 110 may determine
whether or not to charge the mobile terminal 130 using
the second BLE signal.

[0058] According to an embodiment of the disclosure,
the electronic device 110 may output a user interface
screen for receiving an input of selection with respect to
whether or not to perform automatic charging of the mo-
bile terminal. When it is selected to perform automatic
charging of the mobile terminal through the user interface
screen, the electronic device 110 may determine whether
or not to charge the mobile terminal, when the electronic
device 110 operates in the standby mode.

[0059] According to an embodiment of the disclosure,
when the electronic device 110 determines to charge the
mobile terminal 130, the electronic device 110 may trans-
mit a radio frequency signal that is greater than or equal
to a predetermined size to the mobile terminal 130.
[0060] According to an embodiment of the disclosure,
the electronic device 110 may transmit a Wi-Fi signal to
the mobile terminal 130 as a charge signal.

[0061] According to an embodiment of the disclosure,
the electronic device 110 may transmit a Wi-Fi signal
having an output level that is greater than or equal to a
criterion value to the mobile terminal 130 as a charge
signal.

[0062] According to an embodiment of the disclosure,
the electronic device 110 may adjust an output level of
the Wi-Fi signal based on the BLE signal strength infor-
mation. For example, when the BLE signal strength is
great, the electronic device 110 may lower the output
level of the charge signal transmitted to the mobile ter-
minal 130, and when the BLE signal strength is little, the
electronic device 110 may raise the output level of the
charge signal transmitted to the mobile terminal 130.
[0063] According to an embodiment of the disclosure,
the electronic device 110 may set a time until which the
charge signal is transmitted with a timer. The electronic
device 110 may continually transmit the charge signal to
the mobile terminal 130 until the time that is set with the
timer, and when the time that is set with the timer elapses,
the electronic device 110 may determine again whether
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or not to transmit the charge signal to the mobile terminal
130.

[0064] According to an embodiment of the disclosure,
the electronic device 110 may detect an event for sus-
pension of the charge signal transmission, while trans-
mitting the charge signal. The electronic device 110 may
suspend the transmission of the charge signal based on
the detection of the event for suspension of the charge
signal transmission.

[0065] According to an embodiment of the disclosure,
the event for suspension of the charge signal transmis-
sion may include one or more from among an event in
which the electronic device 110 performs Wi-Fi commu-
nication, an event in which the electronic device 110 is
switched into another mode from the standby mode, an
event in which the electronic device 110 identifies re-
maining battery of the mobile terminal 130 that is greater
than orequal to a specified amount, and an eventin which
the electronic device 110 identifies a strength of the BLE
signal from the mobile terminal 130, which is less than
or equal to a specified strength.

[0066] According to an embodiment of the disclosure,
the mobile terminal 130 may receive the radio frequency
signal transmitted by the electronic device 110. The mo-
bile terminal 130 may receive the radio frequency signal
from the electronic device 110 and may convert the radio
frequency signalinto an electrical signal and may perform
energy harvesting.

[0067] When the mobile terminal 130 receives the ra-
dio frequency signal for charging from the electronic de-
vice 110, the mobile terminal 130 may indicate that the
mobile terminal 130 is currently being charged, using the
charge indicator 131.

[0068] As described above, according to an embodi-
ment of the disclosure, when a user is not using the elec-
tronic device 110, that is, when the electronic device 110
operates in the standby mode, the electronic device 110
may automatically and wirelessly charge the mobile ter-
minal 130. Thus, without causing inconvenience for the
user, the electronic device 110 may use energy that is
not used in order to charge the mobile terminal 130, and
thus, energy may be efficiently used.

[0069] According to an embodiment of the disclosure,
the electronic device 110 may transmit the radio frequen-
cy signal to the mobile terminal 130 using a WLAN used
to transmit and receive a radio frequency signal to and
from another peripheral device. Thus, the electronic de-
vice 110 may charge the mobile terminal 130 without
using an additional device for charging.

[0070] FIG. 2 is a diagram illustrating an example op-
eration in which an electronic device 210 determines
whether to charge a mobile terminal, according to various
embodiments.

[0071] According to an embodiment of the disclosure,
the electronic device 210 corresponds to an image dis-
play apparatus. The image display apparatus may be an
apparatus configured to visually display contents, adver-
tisement, guide information, or a user interface screen
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for a user. The image display apparatus may include var-
ious types of apparatuses, such as a digital television, a
digital broadcasting terminal, etc. The image display ap-
paratus may include displays mounted on a front surface
of a device, such as a refrigerator, a laundry machine, or
other home appliance products.

[0072] According to an embodiment of the disclosure,
the electronic device 210 may be arranged in a prede-
termined space as a fixed type.

[0073] According to an embodiment of the disclosure,
the electronic device 210 may include a plurality of com-
munication modules. According to an embodiment of the
disclosure, the electronic device 210 may include a BLE
communication module (not shown) communicating ac-
cording to a BLE communication method and a Wi-Fi
communication module (not shown) communicating ac-
cording to a Wi-Fi communication method.

[0074] According to an embodiment of the disclosure,
first and second mobile terminals 220 and 230 may also
include the BLE communication module or a chip (not
shown) for performing BLE communication with the elec-
tronic device 210. According to an embodiment of the
disclosure, the first and second mobile terminals 220 and
230 may include a reception-exclusive antenna (not
shown) for receiving a Wi-Fi signal from the electronic
device 210.

[0075] According to an embodiment of the disclosure,
the electronic device 210 may search for a peripheral
device using the BLE communication module, while op-
erating in a standby mode. BLE has a relatively less duty
cycle than the Bluetooth standards by having a duty cycle
of about several milliseconds (ms)and also has less pow-
er consumption. Thus, the electronic device 210 may
continually scan the peripheral device in the standby
mode using the BLE communication module.

[0076] According to an embodiment of the disclosure,
while the electronic device 210 operates in the standby
mode, the electronic device 210 may recognize BLE sig-
nals transmitted from the first and second mobile termi-
nals 220 and 230. The electronic device 210 may scan
the BLE signal constantly or for each arbitrary time point.
[0077] The BLE signal may have various forms, such
as a BLE packet, iBeacon, etc. Thus, when the electronic
device 210 receives the BLE signal, the BLE signal re-
ceived by the electronic device 210 may include any of
those various forms, such as the BLE packet, the iBea-
con, etc.

[0078] According to an embodiment of the disclosure,
when the electronic device 210 operates in the standby
mode, the electronic device 210 may determine whether
or not to charge a peripheral device.

[0079] According to an embodiment of the disclosure,
the electronic device 210 may scan a BLE signal from
each of the first and second mobile terminals 220 and
230 in the vicinity of the electronic device 210. The elec-
tronic device 210 may determine whether or notto charge
the first and second mobile terminals 220 and 230 based
on the BLE signals respectively received from the first
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and second mobile terminals 220 and 230.

[0080] According to an embodiment of the disclosure,
the electronic device 210 may obtain battery information
from the BLE signals received from the first and second
mobile terminals 220 and 230.

[0081] According to an embodiment of the disclosure,
the BLE signals transmitted from the first and second
mobile terminals 220 and 230 may include the battery
information. The battery information may be information
indicating battery states of the first and second mobile
terminals 220 and 230. The battery information may in-
clude at least one of remaining battery information or
battery life information. The battery life information may
denote a duration time of a battery. The battery informa-
tion may further include battery capacitance information.
[0082] According to an embodiment of the disclosure,
the electronic device 210 may obtain the battery infor-
mation from the BLE signals and may identify battery
states of the first and second mobile terminals 220 and
230 based on the battery information.

[0083] For convenience of explanation, FIG. 2 visually
displays the remaining batteries of the first and second
mobile terminals 220 and 230 around the first and second
mobile terminals 220 and 230. To compare remaining
battery information 221 of the first mobile terminal 220
and remaining battery information 231 of the second mo-
bile terminal 230, it is identified that the second mobile
terminal 230 has more remaining battery than the first
mobile terminal 220.

[0084] According to an embodiment of the disclosure,
the first mobile terminal 220 may identify the remaining
battery, etc. of the first mobile terminal 220, generate the
battery information based on the identification, and in-
clude the battery information in the transmitted BLE sig-
nal. For example, when the BLE signal transmitted by
the first mobile terminal 220 includes a BLE advertising
packet (BLE Adv.), the first mobile terminal 220 may in-
clude the battery information in user designation data
within the BLE Adv.

[0085] Likewise, the second mobile terminal 230 may
generate the battery information indicating the remaining
battery of the second mobile terminal 230 and include
the battery information in the transmitted BLE signal.
[0086] According to an embodiment of the disclosure,
the electronic device 210 may obtain the battery infor-
mation from the BLE signals received from the first and
second mobile terminals 220 and 230 and may identify
the battery states of the first and second mobile terminals
220 and 230 based on the obtained battery information.
According to an embodiment of the disclosure, the elec-
tronic device 210 may determine to charge a mobile ter-
minal, the remaining battery of which is less than a spec-
ified amount. For example, when the specified amount
for determining whether or not to charge the battery is
70%, the electronic device 210 may determine a mobile
terminal, the remaining battery of which is less than or
equal to 70%, as an object to be charged.

[0087] According to an embodiment of the disclosure,
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when both of the first mobile terminal 220 and the second
mobile terminal 230 have remaining batteries that are
less than the specified amount, the electronic device 210
may identify the mobile terminal having less remaining
battery than the other and determine the identified mobile
terminal as the object to be charged.

[0088] According to an embodiment of the disclosure,
the electronic device 210 may obtain BLE signal strength
information from the BLE signals received from the first
and second mobile terminals 220 and 230.

[0089] According to an embodiment of the disclosure,
the BLE signals transmitted from the first and second
mobile terminals 220 and 230 may include the BLE signal
strength information. The BLE signal strength informa-
tion may be, for example, received signal strength indi-
cation (RSSI) information. According to an embodiment
of the disclosure, the BLE signals transmitted by the first
and second mobile terminals 220 and 230 may include
the RSSI information in a BLE packet. The electronic
device 210 may obtain the RSSI information from the
BLE signals transmitted by the first and second mobile
terminals 220 and 230.

[0090] According to an embodiment, the BLE signals
transmitted by the first and second mobile terminals 220
and 230 may not include the RSSI information. In this
case, the electronic device 210 may directly obtain the
BLE signal strength information from the BLE signal us-
ing the BLE communication module. To this end, the BLE
communication module included in the electronic device
210 may include an RSSI device. The RSSI device may
obtain the RSSI information with respect to a signal from
a peripheral device.

[0091] In general, a BLE signal strength is inversely
proportional to a distance. An RSSI value may be meas-
ured in units of decibels (dBM) at a log scale and may
have a negative value. As the RSSI value has a greater
negative value, it indicates that a peripheral device is
farther away. Forexample, when a measured RSSlvalue
is between -20 and -30 dBM, it may indicate that a pe-
ripheral device is near, and when the measured RSSI
value is -120 dBm, it may indicate that the peripheral
device is proximate to the sensing limit.

[0092] Referring to FIG. 2, it is identified that the first
mobile terminal 220 and the second mobile terminal 230
are spaced apart from the electronic device 210 by dif-
ferent distances from each other. For example, the first
mobile terminal 220 is apart from the electronic device
210 by a distance d1, and the second mobile terminal
230 is apart from the electronic device 210 by a distance
d2. Because the distances d1 and d2 are different from
each other, the RSSI information that the electronic de-
vice 210 obtains from the BLE signal transmitted from
the first mobile terminal 220 is different from the RSSI
information that the electronic device 210 obtains from
the BLE signal transmitted from the second mobile ter-
minal 230.

[0093] According to an embodiment of the disclosure,
based on the RSSI information, for example, the BLE

10

15

20

25

30

35

40

45

50

55

signal strength information, the electronic device 210
may determine whether or not the first and second mobile
terminals 220 and 230 are within a proximate region 240
that is proximate to the electronic device 210. The prox-
imate region 240 may be a specified region used by the
electronic device 210 to determine whether or not to
charge the first and second mobile terminals 220 and
230. For example, the proximate region 240 may denote
aregion within a predetermined proximate distance from
a current location of the electronic device 210. That is,
the proximate region 240 may denote a region, in which
the BLE signal strength obtained by the electronic device
210 is greater than or equal to a specified strength.
[0094] When the electronic device 210 charges a mo-
bile terminal far away, the efficiency of transmitting a
charge signal may decrease. Thus, according to an em-
bodiment of the disclosure, the electronic device 210 may
transmit the charge signal only to a mobile terminal within
the proximate region 240, so that energy harvesting may
be efficiently performed.

[0095] While the electronic device 210 transmits the
charge signal, the electronic device 210 may, periodically
or intermittently, continue to measure the BLE signal
strength from the mobile terminal. When a mobile termi-
nal that is being charged moves beyond the proximate
region 240 and has a BLE signal strength that is less
than the specified strength, the electronic device 210 may
stop transmitting the charge signal to the mobile terminal.
[0096] According to an embodiment of the disclosure,
the electronic device 210 may determine that the first
mobile terminal 220 is within the proximate region 240,
based on the BLE signal strength information of the first
mobile terminal 220. According to an embodiment of the
disclosure, the electronic device 210 may determine that
the second mobile terminal 230 is not within the proxi-
mate region 240, based on the BLE signal strength in-
formation of the second mobile terminal 230. For exam-
ple, when the BLE signal strength information of the sec-
ond mobile terminal 230 indicates a BLE signal strength
that is less than a predetermined specified strength, the
electronic device 210 may determine that the second mo-
bile terminal 230 is beyond the proximate region 240.
[0097] According to an embodiment of the disclosure,
the electronic device 210 may obtain the BLE signal
strength information from the BLE signals received from
the first and second mobile terminals 220 and 230 and,
based on the BLE signal strength information, may de-
termine the first mobile terminal 220 having a BLE signal
strength that is greater than or equal to the specified
strength as an object to be charged.

[0098] FIG. 2illustrates the case in which only the BLE
signal strength of the first mobile terminal 220 is greater
than the specified strength, as an example. However,
there may be cases in which the BLE signal strength of
the second mobile terminal 230 is also greater than the
specified strength. For example, when BLE signal
strengths of a plurality of mobile terminals are greater
than the specified strength, the electronic device 210 may
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determine a mobile terminal having the greatest signal
strength as an object to be charged. As a mobile terminal
has a greater signal strength, the mobile terminal may
be nearer to the electronic device 210, and thus, the ef-
ficiency of transmitting the charge signal may also in-
crease.

[0099] According to an embodiment of the disclosure,
the electronic device 210 may obtain both of the battery
information and the BLE signal strength information from
the BLE signals received from the firstand second mobile
terminals 220 and 230 and may determine a mobile ter-
minal having a remaining battery capacity that is less
than or equal to a specified amount and a BLE signal
strength that is greater than or equal to a specified
strength, as an object to be charged.

[0100] As described above, according to an embodi-
ment of the disclosure, the electronic device 210 may
receive the BLE signals from the peripheral first and sec-
ond mobile terminals 220 and 230 and may obtain at
least one of the battery information or the BLE signal
strength information from the BLE signals.

[0101] According to an embodiment of the disclosure,
the electronic device 210 may determine whether or not
to charge the first and second mobile terminals 220 and
230 based on the at least one of the battery information
or the BLE signal strength information.

[0102] According to an embodiment of the disclosure,
the electronic device 210 may determine a mobile termi-
nal having the remaining battery that is less than the
specified amount, as an object to be charged.

[0103] According to an embodiment of the disclosure,
the electronic device 210 may determine a mobile termi-
nal having the BLE signal strength that is greater than
the specified strength, as an object to be charged.
[0104] FIG. 3is ablockdiagramillustratingan example
operation in which an electronic device 310 and a mobile
terminal 350 perform wireless communication, according
to various embodiments.

[0105] Referring to FIG. 3, the electronic device 310
and the mobile terminal 350 may perform BLE commu-
nication 331 through a BLE communication network.

[0106] Hereinafter, the electronic device 310 is de-
scribed first.
[0107] According to an embodiment of the disclosure,

the electronic device 310 may be implemented with var-
ious forms of devices capable of communicating with a
peripheral device. The electronic device 310 may, for ex-
ample, include a processor (e.g., including processing
circuitry) 311, a memory 313, and a communicator (e.g.,
including communication circuitry) 315.

[0108] The processor 311 may include various
processing circuitry and control general operations of the
electronic device 310.

[0109] The memory 313 may store atleast one instruc-
tion. The memory 313 may store at least one program
executed by the processor 311. The memory 313 may
store pre-defined operation principles or programs. Also,
the memory 313 may store data input to the electronic
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device 310 or output from the electronic device 310.
[0110] The memory 313 may include at least one type
of storage medium from among a flash-type memory, a
hard disk-type memory, a multimedia card micro-type
memory, a card-type memory (for example, an SD or an
XD memory), random-access memory (RAM), static
RAM (SRAM), read-only memory (ROM), electrically
erasable programmable ROM (EEPROM), programma-
ble ROM (PROM), a magnetic memory, a magnetic disk,
and an optical disk.

[0111] According to an embodiment of the disclosure,
when the electronic device 310 obtains mobile terminal
identification information by performing BLE pairing with
the mobile terminal 350, the processor 311 may control
the memory 313 to store the mobile terminal identification
information.

[0112] The mobile terminal identification information
may include a random address based on which a BLE
address may be reconstructed using a predetermined
encryption key. For example, when the mobile terminal
identification information includes a random address of
the mobile terminal 350, the electronic device 310 may
convert the received random address into a "BLE ad-
dress" that is an original address transmitted during the
BLE pairing, using an identity resolving key (IRK) ob-
tained during the BLE pairing.

[0113] According to an embodiment of the disclosure,
the processor 311 may obtain at least one of battery in-
formation or BLE signal strength information from a BLE
signal received from the mobile terminal 350 and may
store the at least one of the battery information or the
BLE signal strength information in the memory 313.
[0114] The communicator 315 according to an embod-
iment of the disclosure may include at least one commu-
nication module including various communication circuit-
ry.
[0115] According to an embodiment of the disclosure,
the communicator 315 may include a Wi-Fi communica-
tion module (not shown). The communicator 315 may
perform Wi-Fi communication with a peripheral device,
etc. using the Wi-Fi communication module.

[0116] Thatthe communicator 315 performs the Wi-Fi
communication may refer, for example, to the communi-
cator 315 performing communication by transmitting and
receiving data pre-defined in the Wi-Fi standards to and
from the peripheral device according to a Wi-Fi commu-
nication method. While the electronic device 310 oper-
ates in a normal mode, the communicator 315 may per-
form Wi-Fi communication with the peripheral device.
[0117] There may be a case where, when the electron-
ic device 310 operates in a standby mode and does not
operate in the normal mode, the communicator 315 may
perform Wi-Fi communication. For example, there may
be a case where the electronic device 310 receives a
control signal from a smartphone, additionally from the
mobile terminal 350, when the electronic device 310 op-
erates in the standby mode. For example, when the con-
trol signal that the electronic device 310 receives from
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the smartphone is a Wi-Fi signal, the communicator 315
may operate in response to the control signal.

[0118] As described above, when the communicator
315 performs Wi-Fi communication, the communicator
315 may not simultaneously transmit a Wi-Fi signal for
charging to the mobile terminal 350, while performing the
Wi-Fi communication. Thus, according to an embodi-
ment of the disclosure, only when the electronic device
310 does not perform Wi-Fi communication, the commu-
nicator 315 may transmit a charge signal to the mobile
terminal 350, but the disclosure is not limited thereto.
[0119] According to an embodiment of the disclosure,
the communicator 315 may include a BLE communica-
tion module (not shown). The BLE communication mod-
ule may constantly, periodically, atrandom time intervals,
or at every pre-determined time point scan or receive a
BLE signal transmitted from a peripheral device. Also,
when the BLE communication module is connected with
the mobile terminal 350 for BLE communication, the BLE
communication module may constantly, periodically, at
random time intervals, or at every pre-determined time
point transmit and receive a BLE signal to and from the
mobile terminal 350.

[0120] According to an embodiment of the disclosure,
the electronic device 310 may operate in the normal
mode or the standby mode.

[0121] According to an embodiment of the disclosure,
when the electronic device 310 operates in the standby
mode, the communicator 315 may determine whether or
not to charge the mobile terminal 350.

[0122] According to an embodiment of the disclosure,
the communicator 315 may determine whether or not to
charge the mobile terminal 350 using a BLE signal re-
ceived from the mobile terminal 350.

[0123] According to an embodiment of the disclosure,
the processor 311 or the communicator 315 may obtain
mobile terminal identification information from the BLE
signal received from the mobile terminal 350. For exam-
ple, the communicator 315 may identify whether or not
the mobile terminal identification information is pre-
stored in the memory 313 of the electronic device 310 or
an internal memory (not shown) of the communicator
315. The communicator 315 may identify whether or not
the mobile terminal 350 is a registered device, by com-
paring identification information of registered devices
pre-stored in the memory 313 or the internal memory with
the mobile terminal identification information. The com-
municator 315 may use the mobile terminal identification
information to identify whether or not the mobile terminal
350 is a registered device, and when the mobile terminal
350 is the registered device, may determine whether or
not to charge the mobile terminal 350.

[0124] According to an embodiment of the disclosure,
the communicator 315 may obtain at least one of the
battery information or the BLE signal strength information
from the BLE signal received from the mobile terminal
350.

[0125] According to an embodiment of the disclosure,
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the communicator 315 may obtain the at least one of the
battery information or the BLE signal strength information
from the BLE signal received from the mobile terminal
350, while the electronic device 310 operates in the nor-
mal mode before operating in the standby mode.
[0126] When the electronic device 310 operates in the
normal mode, the electronic device 310 may be connect-
ed with the mobile terminal 350 and may perform BLE
communication. The electronic device 310 may transmit
and receive a BLE signal to and from the mobile terminal
350 when the electronic device 310 is connected with
the mobile terminal 350. For convenience of explanation,
the BLE signal that the electronic device 310 receives
from the mobile terminal 350 when the electronic device
310 operates in the normal mode is referred to as a first
BLE signal.

[0127] While the electronic device 310 operates in the
normal mode, the electronic device 310 may receive the
first BLE signal and may obtain the battery information
and/or the BLE signal strength information from the first
BLE signal. The first BLE signal may include the BLE
signal strength information indicated as an RSSI value.
[0128] The battery information and/or the BLE signal
strength information obtained from the first BLE signal
may be stored in the memory 313 or an internal memory
(not shown) of the communicator 315. Thereafter, when
the electronic device 310 is switched into the standby
mode, the communicator 315 may rapidly determine
whether or not to charge the mobile terminal 350, using
the battery information and/or the BLE signal strength
information stored in the memory 313 or the communi-
cator 315.

[0129] According to an embodiment, the communica-
tor 315 may determine whether or not to charge the mo-
bile terminal 350, using a BLE signal that is received from
the mobile terminal 350 after the electronic device 310
is switched into the standby mode.

[0130] When the electronic device 310 isinthe standby
mode, power may be supplied to the communicator 315.
Thus, even when the electronic device 310 operates in
the standby mode, the communicator 315 may receive
the BLE signal from the mobile terminal 350. The BLE
signal that the electronic device 310 receives from the
mobile terminal 350 while the electronic device 310 op-
erates in the standby mode is referred to as a second
BLE signal so as to be distinguished from the first BLE
signal that the electronic device 310 receives from the
mobile terminal 350 when the electronic device 310 op-
erates in the normal mode.

[0131] When the electronic device 310 is switched into
the standby mode, the communicator 315 may cancel
the BLE connection with the mobile terminal 350. After
the mobile terminal 350 is disconnected from the elec-
tronic device 310, the mobile terminal 350 may transmit
the second BLE signal to a peripheral device. The mobile
terminal 350 may periodically transmit the second BLE
signal to the peripheral device. The second BLE signal
may include an BLE Adv. The BLE Adv. may be a packet
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that the mobile terminal 350 transmits to peripheral de-
vices in order to notify the presence or a location of the
mobile terminal 350.

[0132] According to an embodiment of the disclosure,
the communicator 315 may obtain at least one of battery
information or BLE signal strength information from the
second BLE signal received from the mobile terminal 350
while the electronic device 310 operates in the standby
mode. Unlike the first BLE signal, the second BLE signal
may not specifically include the BLE signal strength in-
formation. In this case, the communicator 315 may di-
rectly obtain RSSI information from the second BLE sig-
nal using an RSSI device.

[0133] According to an embodiment of the disclosure,
the communicator 315 may obtain the battery information
and/or the BLE signal strength information from the sec-
ond BLE signal and may use the obtained information to
determine whether or not to charge the mobile terminal
350.

[0134] According to an embodiment of the disclosure,
when the communicator 315 uses the battery information
and a remaining battery capacity of the mobile terminal
350 is less than a specified amount, the communicator
315 may determine to charge the mobile terminal 350.
[0135] According to an embodiment of the disclosure,
the communicator 315 may use the BLE signal strength
information, and when a BLE signal strength is greater
than or equal to a specified strength, the communicator
315 may determine that the mobile terminal 350 is within
a proximate region and may determine to charge the mo-
bile terminal 350.

[0136] According to an embodiment of the disclosure,
the communicator 315 may take into account both the
battery information and the BLE signal strength informa-
tion, and only when the remaining battery is less than the
specified amount and the BLE signal strength is greater
than the specified strength, may determine to charge the
mobile terminal 350.

[0137] According to an embodiment of the disclosure,
when the communicator 315 determines to charge the
mobile terminal 350, the communicator 315 may transmit
a charge signal to the mobile terminal 350.

[0138] According to an embodiment of the disclosure,
the charge signal may be a radio frequency signal having
a level that is greater than or equal to a specified value.
According to an embodiment of the disclosure, the com-
municator 315 may use a Wi-Fi signal having high output
power as the charge signal.

[0139] According to an embodiment of the disclosure,
the communicator 315 may adjust an output level of the
Wi-Fi signal based on the BLE signal strength informa-
tion. For example, when an RSSI value of the BLE signal
received from the mobile terminal 350 is great, the com-
municator 315 may determine that the mobile terminal
350 is within a proximate region and may transmit the
Wi-Fi signal to the mobile terminal 350 by adjusting the
output level of the Wi-Fi signal to be relatively low. For
example, when the mobile terminal 350 is within the prox-
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imate region, the communicator 315 may charge the mo-
bile terminal 350 using a Wi-Fi signal having a relatively
low output level. Thus, relatively low standby power may
be maintained.

[0140] Whenthe RSSIvalue ofthe BLE signalreceived
from the mobile terminal 350 is little, the communicator
315 may adjust the output level of the Wi-Fi signal trans-
mitted to the mobile terminal 350 to be relatively high so
that the Wi-Fi signal may be transmitted well.

[0141] According to an embodiment of the disclosure,
the communicator 315 may transmit a Wi-Fi signal having
a level that is greater than or equal to a specified value
to the mobile terminal 350 using a Wi-Fi communication
module. According to an embodiment of the disclosure,
the communicator 315 may transmit the Wi-Fi signal to
the mobile terminal 350 according to Wi-Fi communica-
tion 333.

[0142] The communicator 315 may transmit the Wi-Fi
signal to the mobile terminal 350 so that the mobile ter-
minal 350 may perform energy harvesting.

[0143] Hereinafter, the mobile terminal 350 is de-
scribed.

[0144] According to an embodiment of the disclosure,
the mobile terminal 350 may be paired and connected
with the electronic device 310 and may transmit a signal
for controlling the electronic device 310 to the electronic
device 310.

[0145] According to an embodiment of the disclosure,
when the electronic device 310 enters into the standby
mode, the mobile terminal 350 may cancel the BLE con-
nection with the electronic device 310 and may receive
a signal for charging from the electronic device 310 and
perform a charging operation.

[0146] According to an embodiment of the disclosure,
the mobile terminal 350 may be implemented with various
forms of devices capable of performing communication
with a peripheral device. The mobile terminal 350 may
include a processor (e.g., including processing circuitry)
351, a memory 353, a communicator (e.g., including
communication circuitry) 355, and a charger (e.g., includ-
ing charging circuitry) 357.

[0147] The processor 351 may include various
processing circuitry and control general operations of the
mobile terminal 350. The processor 351 may be, for ex-
ample, a micro controller unit (MCU). The processor 351
may execute at least one instruction or program stored
in the memory 353 to control the mobile terminal 350 to
operate.

[0148] According to an embodiment of the disclosure,
the processor 351 or the communicator 355 may transmit
a BLE signal by including at least one of battery informa-
tion or BLE signal strength information in the BLE signal.
[0149] According to an embodiment of the disclosure,
when an antenna (not shown) receives a Wi-Fi signal,
the processor 351 or the communicator 355 may identify
whether or not the received Wi-Fi signal has a level that
is greater than or equal to a specified value. When the
level of the Wi-Fi signal is greater than or equal to the
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specified value, the processor 351 or the communicator
355 may identify the received Wi-Fi signal as a charge
signal. When the processor 351 or the communicator 355
determines the Wi-Fi signal as the charge signal, the
processor 351 or the communicator 355 may control the
charger 357 to perform a harvesting operation.

[0150] The memory 353 may store a program for
processing and controlling operations by the processor
351. The memory 353 may store at least one instruction
or program executed by the processor 351. The memory
353 may store data input to the mobile terminal 350 or
output from the mobile terminal 350. The memory 353
may be, for example, a flash memory type.

[0151] The communicator 355 may include various
communication circuitry and perform communication
with peripheral devices. The communicator 355 may in-
clude a component for performing communication with
other devices. The communicator 355 may include a
short-range wireless communication unit.

[0152] According to an embodiment of the disclosure,
the short-range wireless communication unit included in
the communicator 355 may include a BLE communica-
tion unit. According to an embodiment of the disclosure,
the communicator 355 may constantly, periodically, at
random time intervals, or at every predetermined time
point transmit a BLE signal to a peripheral device.
[0153] According to an embodiment of the disclosure,
the BLE signal transmitted by the communicator 355 may
include mobile terminal identification information, which
is information for identifying the mobile terminal 350. The
mobile terminal identification information may be infor-
mation for identifying the mobile terminal 350 transmitting
the BLE signal and may include a BLE address (for ex-
ample, a BLE MAC address). The mobile terminal iden-
tification information may include a random address
based on which a BLE address may be reconstructed
using a predetermined encryption key.

[0154] According to an embodiment of the disclosure,
the BLE signal transmitted by the communicator 355 may
include battery information of the mobile terminal 350.
[0155] According to an embodiment of the disclosure,
the BLE signal transmitted by the communicator 355 may
include BLE signal strength information.

[0156] According to an embodiment of the disclosure,
the BLE signal transmitted by the communicator 355 may
include both of the battery information and the BLE signal
strength information.

[0157] According to an embodiment of the disclosure,
while the electronic device 310 operates in the normal
mode, the communicator 355 may transmit the BLE sig-
nal including the battery information and/or the BLE sig-
nal strength information to the electronic device 310. For
example, the communicator 355 may transmit the BLE
signal including the battery information and/or the BLE
signal strength information to the electronic device 310,
when the electronic device 310 is connected with the
communicator 355 for BLE communication after the elec-
tronic device 310 enters into the normal mode.
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[0158] The communicator 355 may include the battery
information and/or the BLE signal strength information in
a BLE signal transmitted first to the electronic device 310
after the electronic device 310 and the communicator
355 are connected with each other for the BLE commu-
nication and may transmit the BLE signal including the
battery information and/or the BLE signal strength infor-
mation. That is, whenever the communicator 355 is con-
nected with the electronic device 310 for BLE communi-
cation, the communicator 355 may only once include the
battery information and/or the BLE signal strength infor-
mation in the BLE signal transmitted first to the electronic
device 310 and may transmit the BLE signal including
the battery information and/or the BLE signal strength
information.

[0159] When the electronic device 310 operates in the
standby mode, the communicator 355 may transmit the
BLE signal including the battery information and/or the
BLE signal strength information to a peripheral device,
in a state in which the BLE communication connection
between the electronic device 310 and the communicator
355 is canceled. The peripheral device may include the
electronic device 310.

[0160] According to an embodiment of the disclosure,
even while the communicator 355 receives the charge
signal from the electronic device 310, the communicator
355 may transmit the BLE signal including the battery
information and/or the BLE signal strength information
to the peripheral device.

[0161] The communicator 355 may receive a BLE sig-
nal that the electronic device 310 transmits to a peripheral
device. That is, the communicator 355 may constantly,
periodically, at random time intervals, or at every prede-
termined time point scan the BLE signal transmitted by
the electronic device 310.

[0162] According to an embodiment of the disclosure,
the communicator 355 may receive the charge signal
from the electronic device 310. To this end, the commu-
nicator 355 may include an antenna for receiving the
charge signal. The antennaincluded in the communicator
355 may be an antenna configured to receive a signal
corresponding to a frequency range of the charge signal.
[0163] According to an embodiment of the disclosure,
when the charge signal transmitted by the electronic de-
vice 310 to the mobile terminal 350 is a Wi-Fi signal hav-
ing a frequency range of 2.4 GHz, the communicator 355
may receive the charge signal transmitted by the elec-
tronic device 310 using an antenna configured to receive
a signal of the frequency range of 2.4 GHz, that is, the
signal of the frequency range of 2.4 to 2.4835 GHz. The
communicator 355 of the mobile terminal 350 may not
perform the function of transmitting a Wi-Fi signal to the
electronicdevice 310, etc. and may perform only the func-
tion of receiving a transmitted Wi-Fi signal.

[0164] According to an embodiment of the disclosure,
the charger 357 may include various charging circuitry
and perform charging by receiving the charge signal from
the electronic device 310. According to an embodiment
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ofthe disclosure, the charger 357 may receive the charge
signal from the electronic device 310 through the antenna
and may convert the charge signal into electrical energy,
thereby performing energy harvesting.

[0165] FIG.4isablockdiagramillustratingan example
configuration of an electronic device 400 according to
various embodiments.

[0166] Referring to FIG. 4, the electronic device 400
may include a processor (e.g., including processing cir-
cuitry) 410, a memory 420, a communicator (e.g., includ-
ing communicator circuitry) 430, a user inputter (e.g., in-
cluding input circuitry) 440, and a display 450.

[0167] The electronic device 400 of FIG. 4 may be an
example of the electronic device 310 of FIG. 3. Thus, the
processor 410, the memory 420, and the communicator
430 included in the electronic device 400 of FIG. 4 may
respectively perform the functions performed by the proc-
essor 311, the memory 313, and the communicator 315
included in the electronic device 310 of FIG. 3. Herein-
after, the same descriptions as described with reference
to FIG. 3 may not be repeated.

[0168] Referring to FIG. 4, the processor 410 may be
connected to the communicator 430. According to an em-
bodiment of the disclosure, the processor 410 may be
connected to the communicator 430 through a power de-
tector pin. The power detector pin may include, for ex-
ample, general purpose input output (GPIO). The proc-
essor 410 may include a circuit for controlling the GPIO.
The GP1O may be a digital signal pin, operations of which,
the operationsincluding input and output operations, may
be controlled according to control by the processor 410.
The power detector pin may check a power level of a
system on chip (SoC) of the electronic device 400 and
notify the communicator 430 of the power level. The pow-
er detector pin may notify the communicator 430 of dif-
ferent signals according to power levels of the SoC so
as to notify the communicator 430 of a mode of the elec-
tronic device 400.

[0169] When the electronic device 400 operates in a
normal mode, the power detector pin may transmit, to
the communicator 430, a signal notifying that the SoC of
the electronic device 400 is turned on. For example, the
power detector pin may notify the communicator 430 of
a high power level of the SoC using a high signal.
[0170] When the electronic device 400 operates in a
standby mode, the power detector pin may transmit, to
the communicator 430, a signal notifying that the SoC of
the electronic device 400 is turned off. For example, the
power detector pin may use a low signal to notify the
communicator 430 of a low power level of the SoC.
[0171] The power detector pin may periodically or
whenever the power level of the SoC is changed notify
the communicator 430 of a high signal or a low signal.
[0172] According to an embodiment of the disclosure,
the communicator 430 may identify whether the electron-
ic device 400 is in the normal mode or the standby mode
by receiving the high signal or the low signal from the
power detector pin.
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[0173] According to an embodiment of the disclosure,
the communicator 430 may include a BLE communica-
tion module (e.g., including communication circuitry), a
Wi-Fi communication module (e.g., including communi-
cation circuitry), and a memory.

[0174] While the electronic device 400 operates in the
normal mode, the communicator 430 may perform Wi-Fi
communication using the Wi-Fi communication module.
That is, when the electronic device 400 is in the normal
mode, the communicator 430 may transmit and receive
a Wi-Fi signal to and from a peripheral device by per-
forming Wi-Fi communication. For example, the commu-
nicator 430 may receive a control signal from a peripheral
electronic device, for example, a computer or a cellular
phone, using a Wi-Fi router. The communicator 430 may
output various contents by streaming or downloading the
contents using the OTT service or the IPTV service
through the Wi-Fi communication.

[0175] When the electronic device 400 operates in the
standby mode, the communicator 430 may seldom use
the Wi-Fi communication. For example, in the standby
mode, the communicator 430 may not perform general-
type Wi-Fi communication, except for receiving a control
signal, such as power ON, from a cellular phone, etc.
[0176] The communicator 430 may perform BLE com-
munication with the peripheral mobile terminal 350 using
the BLE communication module. When the communica-
tor 430 receives a signal notifying that the electronic de-
vice 400 is in the normal mode from the power detector
pin, the communicator 430 may perform BLE communi-
cation with the mobile terminal 350 through the BLE com-
munication module. The communicator 430 may be con-
nected with the mobile terminal 350 and may transmit
and receive a BLE signal to and from the mobile terminal
350.

[0177] When the communicator 430 receives a signal
notifying that the electronic device 400 is in the standby
mode from the power detector pin, the communicator 430
may cancel the BLE communication connection with the
mobile terminal 350. Even when the connection between
the communicator 430 and the mobile terminal 350 for
BLE communication is canceled, the communicator 430
may continually receive the BLE signal from the mobile
terminal 350.

[0178] According to an embodiment of the disclosure,
when the communicator 430 receives the signal notifying
thatthe electronic device 400 is in the standby mode from
the power detector pin, the communicator 430 may de-
termine whether or not to charge the mobile terminal 350
and, when the communicator 430 determines to charge
the mobile terminal 350, may transmit a charge signal to
the mobile terminal 350.

[0179] According to an embodiment of the disclosure,
when the electronic device 400 is in the standby mode,
the communicator 430 may transmit a Wi-Fi signal to the
mobile terminal 350 using the Wi-Fi communication mod-
ule. As described above, the electronic device 400 may
seldom perform the Wi-Fi communication in the standby
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mode. According to an embodiment of the disclosure,
while the electronic device 400 operates in the standby
mode, the communicator 430 may charge the mobile ter-
minal 350 by transmitting the Wi-Fi signal using the Wi-
Fi communication module.

[0180] According to an embodiment of the disclosure,
the communicator 430 may include a memory. When the
memory included in the communicator 430 is referred to
as an internal memory, the internal memory may store
BLE identification information obtained from a BLE sig-
nal. The internal memory may store data required by the
communicator 430 to perform wireless communication
with an external electronic device, for example, the mo-
bile terminal 350. For example, when the electronic de-
vice 400 is connected to the mobile terminal 350 through
a Bluetooth communication network, the electronic de-
vice 400 may receive a BLE address of the mobile ter-
minal 350, etc. to perform pairing or connection with the
mobile terminal 350. The internal memory may store the
BLE address received from the mobile terminal 350.
[0181] When the communicator 430 receives the BLE
signal from the mobile terminal 350, the communicator
430 may obtain battery information and/or BLE signal
strength information from the BLE signal and may store
the battery information and/or the BLE signal strength
information in the internal memory.

[0182] According to an embodiment of the disclosure,
when the electronic device 400 operates in the normal
mode, the processor 410 or the communicator 430 may
obtain the battery information and/or the BLE signal
strength information from the BLE signal. The electronic
device 400 may store the battery information and/or the
BLE signal strength information obtained from the BLE
signal in the memory 420 or the internal memory of the
communicator 430.

[0183] When the operation mode of the electronic de-
vice 400 is switched from the normal mode to the standby
mode in a state in which the battery information and/or
the BLE signal strength information are/is stored in the
memory 420, the processor 410 may transmit the battery
information and/or the BLE signal strength information
stored in the memory 420 to the communicator 430 be-
fore the electronic device 400 enters into the standby
mode. In this case, the communicator 430 may store the
battery information and/or the BLE signal strength infor-
mation in the internal memory in the communicator 430.
Thereafter, when the electronic device 400 is switched
into the standby mode, the communicator 430 may de-
termine whether or not to transmit a charge signal, using
the information stored in the internal memory.

[0184] When the electronic device 400 operates in the
standby mode, the communicator 430, rather than the
processor 410, may obtain the battery information and/or
the BLE signal strength information from the BLE signal
and store the battery information and/or the BLE signal
strength information in the internal memory of the com-
municator 430. The electronic device 400 may determine
whether or not to transmit the charge signal using the
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information stored in the internal memory.

[0185] The display 450 may display contents provided
by content providers on a screen. The display 450 may
output contents received by the communicator 430
through Wi-Fi communication, etc. The display 450 may
output, to the screen, a program received in real time or
contents streamed or downloaded from a server (not
shown) or may output, to the screen, contents stored in
a storage medium by reading the contents.

[0186] Whenthedisplay450isimplementedasatouch
screen, the display 450 may be used as both an outputter
and an inputter including a user interface. For example,
the display 450 may include at least one of a liquid crystal
display, a thin-film transistor-liquid crystal display, an or-
ganic light-emitting diode, a flexible display, a three-di-
mensional (3D) display, or an electrophoretic display. Al-
so0, according to an implementation form of the display
450, there may be two or more displays 450.

[0187] According to an embodiment of the disclosure,
the display 450 may output a user interface screen for
receiving an input of selection with respect to whether or
not to perform automatic charging of the mobile terminal.
[0188] The userinputter 440 may include various input
circuitry and receive a user input for controlling the elec-
tronic device 400. The user inputter 440 may include, but
is not limited to, various types of user inputters including
atouch panel configured to sense a user’s touch, a button
configured to receive user’s push manipulation, a wheel
configured to receive user’s rotation manipulation, a key-
board, a dome switch, a microphone configured to rec-
ognize a sound, a motion sensor configured to sense a
motion, and the like.

[0189] With respect to the user interface screen for re-
ceiving the input of selection as to whether or not to per-
form automatic charging of the mobile device, which is
displayed on the display 450, a user may activate or non-
activate the function of automatic charging of the mobile
terminal using the user inputter 440.

[0190] When the mobile terminal 350 is a remote con-
troller configured to manipulate the electronic device 400,
the user inputter 440 may receive a control signal from
the mobile terminal 350. The mobile terminal 350 may
control the electronic device 400 using infrared or BLE
communication. The mobile terminal 350 may control the
function of the electronic device 400 through the user
inputter 440 using at least one of a key, a button, a touch
pad, a microphone (not shown) capable of receiving a
voice of a user, or a sensor (not shown) capable of rec-
ognizing a motion of a controller, included in the user
inputter 440.

[0191] FIG.5isablockdiagramillustrating an example
configuration of an electronic device 500 according to
various embodiments.

[0192] The electronic device 500 of FIG. 5 may include
the components of the electronic device 400 of FIG. 4.
Componentsincluded in the electronic device 500 of FIG.
5 that are the same as or similar to the components in-
cluded in the electronic device 400 of FIG. 4 are referred
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to using the same reference numerals. Hereinafter, the
same descriptions as described with reference to FIG. 4
may not be repeated.

[0193] Referringto FIG. 5, in addition to the processor
410, the memory 420, the communicator 430, the user
inputter 440, and the display 450, the electronic device
500 may further include a tuner 510, a video processor
(e.g., including video processing circuitry) 520, a sensor
530, aninputter/outputter (e.g., including input/output cir-
cuitry) 540, an audio processor (e.g., including audio
processing circuitry) 550, and an audio outputter (e.g.,
including audio output circuitry) 560.

[0194] The tuner 510 may tune and select only a fre-
quency of a channel to be received by the electronic de-
vice 500 from among many electro-wave components,
through amplification, mixing, resonance, etc. with re-
spect to the broadcasting content, etc. received in a wired
or wireless manner. The content received through the
tuner 510 may be decoded and may be divided into audio,
video, and/or additional data. The divided audio, video,
and/or additional data may be stored in the memory 420
according to control by the processor 410.

[0195] The communicator 430 may include various
communication circuitry and connect the electronic de-
vice 500 with a peripheral device, an external device, a
server, the mobile terminal 350, etc. according to control
by the processor 410. The communicator 430 may in-
clude at least one communication module including var-
ious communication circuitry capable of performing wire-
less communication. The communicator 430 may include
at least one of a WLAN module 431, a Bluetooth module
432, or wired Ethernet 433, according to the performance
and structure of the electronic device 500.

[0196] The Bluetooth module 432 may receive a Blue-
tooth signal transmitted from the mobile terminal 350 ac-
cording to the Bluetooth communication standards. The
Bluetooth module 432 may correspond to a BLE com-
munication module and may receive a BLE signal. The
Bluetooth module 432 may constantly or temporarily
scan the BLE signal to detect the reception of the BLE
signal.

[0197] The WLAN module 431 may transmit and re-
ceive a Wi-Fi signal to and from a peripheral device ac-
cording to the Wi-Fi communication standards. Also, the
wireless LAN module 431 may transmit a Wi-Fi signal to
the mobile terminal 350 in order to charge the mobile
terminal 350.

[0198] In addition to the Bluetooth module 432 and the
WLAN module 431, the communicator 430 may further
include one or more wireless communication modules
capable of transmitting and receiving different types of
wireless signals.

[0199] The sensor 530 may include various sensors
and sense a voice of a user, an image of the user, or an
interaction of the user and may include a microphone
531, a camera 532, and a light receiver 533. The micro-
phone 531 may receive an uttered voice of the user and
may convert the received voice into an electrical signal
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to output the electrical signal through the processor 410.
The camera 532 may include a sensor (not shown) and
alens (not shown) and may capture an image formed on
ascreen. The lightreceiver 533 may receive a light signal
(including a control signal).

[0200] The light receiver 533 may receive, from a con-
troller, such as a remote controller or a cellular phone, a
light signal corresponding to a user input (for example,
a touch input, a press input, a touch gesture, a voice, or
amotion). According to an embodiment of the disclosure,
the controller may include the mobile terminal 350, but
is not limited thereto. The received light signal may in-
clude a key code instruction corresponding to a key input
of the mobile terminal 350. The processor 410 may ex-
tract the key code instruction from the light signal re-
ceived by the light receiver 533 and may control the elec-
tronic device 500 to operate in response to the key code
instruction.

[0201] The inputter/outputter 540 may include various
input/output circuitry and receive video (for example, a
video signal, a stillimage signal, etc.), audio (for example,
a voice signal, a music signal, etc.), and additional infor-
mation such as metadata from an external device, etc.
of the electronic device 500 according to control by the
processor 410. The metadata may include high dynamic
range (HDR) information about content, descriptions
about content or a title of the content, a content storage
location, etc. The inputter/outputter 540 may include one
of a high-definition multimedia interface (HDMI) port 541,
acomponent jack 542, a PC port 543, or a USB port 544.
The inputter/outputter 540 may include a combination of
the HDMI port 541, the component jack 542, the PC port
543, and the USB port 544.

[0202] The video processor 520 may include various
video processing circuitry and process image data to be
displayed on the display 450 and may perform various
image processing operations, such as decoding, render-
ing, scaling, noise removal, frame rate conversion, res-
olution conversion, etc., on the image data.

[0203] Thedisplay 450 may outputon a screen content
received from a broadcasting station, an external server,
or an external storage medium. The content may be a
media signal and may include a video signal, an image,
a text signal, etc.

[0204] The audio processor 550 may include various
audio processing circuitry and process audio data. The
audio processor 550 may perform various processing op-
erations, such as decoding, amplification, noise removal,
etc., on the audio data.

[0205] The audio outputter 560 may include various
audio output circuitry and output audio included in con-
tent received through the tuner 510, audio that is input
through the communicator 430 or the inputter/outputter
540, and audio stored in the memory 420, according to
control by the processor 410. The audio outputter 560
may include at least one of a speaker 561, a headphone
562, or a Sony/Philips digital interface (S/PDIF) output
terminal 563.
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[0206] The userinputter 440 may include various input
circuitry and receive a user input for controlling the elec-
tronic device 500. The user inputter 440 may include, but
is not limited to, various types of user inputters including
atouch panel configured to sense auser’s touch, abutton
configured to receive user’s push manipulation, a wheel
configured to receive user’s rotation manipulation, a key-
board, a dome switch, a microphone configured to rec-
ognize a sound, a motion sensor configured to sense a
motion, and the like. When the mobile terminal 350 con-
trols the electronic device 500, the user inputter 440 may
receive a control signal received from the mobile terminal
350.

[0207] FIG.6isablockdiagramillustratingan example
configuration of a mobile terminal 600 according to var-
ious embodiments.

[0208] The mobile terminal 600 of FIG. 6 may be an
example of the mobile terminal 350 of FIG. 3. ABLE com-
munication module (e.g., including BLE communication
circuitry) 610 and an antenna 621 illustrated in FIG. 6
may be included in the communicator 355 included in the
mobile terminal 350 of FIG. 3. A charger (e.g., including
charging circuitry) 623 of FIG. 6 may correspond to the
charger 357 of FIG. 3. Although not illustrated in FIG. 6,
the mobile terminal 600 may furtherinclude the processor
351 and the memory 353, like the mobile terminal 350 of
FIG. 3.

[0209] Referringto FIG. 6,the mobile terminal 600 may
include the BLE communication module 610. The BLE
communication module 610 may include various com-
munication circuitry and transmit or receive a BLE signal
according to the BLE communication standards. The BLE
communication module 610 may scan a BLE signal re-
ceived from the electronic device 310 or transmit the BLE
signal to the electronic device 310.

[0210] The BLE communication module 610 may con-
tinually transmit the BLE signal to a peripheral device,
even when a BLE communication connection with the
electronic device 310 is canceled.

[0211] According to an embodiment of the disclosure,
the mobile terminal 600 may include the antenna 621 for
receiving a charge signal. According to an embodiment
of the disclosure, the antenna 621 may be a reception-
exclusive antenna performing the function of receiving a
wireless signal. The antenna 621 may be an antenna
capable of receiving a signal of a frequency range of the
charge signal transmitted by the electronic device 310.
The antenna 621 may receive a Wi-Fi signal having an
output level that is greater than or equal to a specified
value, as the charge signal. When the antenna 621 re-
ceives the charge signal, the antenna 621 may transmit
the charge signal to the charger 623.

[0212] The charger 623 may include various charging
circuitry and convert the charge signal received from the
antenna 621 into electrical energy. The charger 623 may
store the converted electrical energy in a storage 625.
[0213] The storage 625 may store electrical energy
transmitted from the charger 623. The storage 625 may
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include, for example, at least one of a secondary battery
or a super capacitor. The storage 625 may store the elec-
trical energy and provide the electrical energy required
for the mobile terminal 600 to operate.

[0214] Although notillustrated in FIG. 6, when the mo-
bile terminal 600 is a type that is charged using a USB,
the mobile terminal 600 may further include a USB con-
nector. The mobile terminal 600 may receive power
through the USB connector and store the received power
in the storage 625.

[0215] FIG. 7 is a diagram illustrating an example user
interface screen through which an electronic device re-
ceives an input with respect to whether or not to auto-
matically charge a mobile terminal, according to various
embodiments.

[0216] Referring to FIG. 7, according to an embodi-
ment of the disclosure, the electronic device 310 may
receive an input of selection with respect to whether or
not to automatically charge the mobile terminal 350 in
the vicinity of the electronic device 310 in a standby
mode. To this end, the electronic device 310 may display
auser interface screen 710 as a window form on a region
of the display. A size, an output location, the transparen-
cy, and/or a shape of the user interface screen 710 may
be variously modified.

[0217] Auser may select whether or not to automati-
cally charge the mobile terminal 350 using the user in-
terface screen 710. The user may identify that an item
to be selected by the user on the currently output user
interface screen 710 is on/off states of automatic charg-
ing of a mobile terminal, using text information 720 in-
cluded in the user interface screen 710.

[0218] The user may select a function of automatic
charging of the mobile terminal 350 by manipulating a
slide key 730, etc. For example, the user may move the
slide key 730 to the left side and configure the electronic
device 310 to automatically charge the mobile terminal
350 when the electronic device 310 is in the standby
mode.

[0219] When the function of automatic charging of the
mobile terminal is activated according to selection of a
user or as default, the electronic device 310 may auto-
matically charge the mobile terminal 350 in the standby
mode. To this end, the electronic device 310 may first
determine whether or not to charge the mobile terminal
350, when the electronic device 310 is in the standby
mode. For example, when the remaining battery of the
mobile terminal 350 is less than a specified amount, and
the mobile terminal 350 is determined to be within a prox-
imate region, the electronic device 310 may determine
to charge the mobile terminal 350. When the electronic
device 310 determines to charge the mobile terminal 350,
the electronic device 310 may transmit a charge signal
to the mobile terminal 350.

[0220] The user may non-activate the function of au-
tomatic charging of the mobile terminal 350 by moving
the slide key 730 to the right side. When the function of
automatic charging of the mobile terminal 350 is non-
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activated according to selection of a user or as default,
the electronic device 310 may not consider whether or
not to charge the mobile terminal 350 even after the elec-
tronic device 310 enters into the standby mode.

[0221] FIG. 8 is a signal flow diagram illustrating an
example operation of an electronic device 810, according
to various embodiments.

[0222] The electronic device 810 and a mobile terminal
850 of FIG. 8 may be examples of the electronic device
310 and the mobile terminal 350 of FIG. 3, respectively.
[0223] Referring to FIG. 8, the electronic device 810
may include a processor (e.g., including processing cir-
cuitry) 811 and a communicator (e.g., including commu-
nication circuitry) 815.

[0224] The electronic device 810 may perform BLE
communication with the mobile terminal 850 through a
BLE communication network.

[0225] The electronic device 810 may perform pairing
with the mobile terminal 850 for the BLE communication.
When the electronic device 810 and the mobile terminal
850 perform the pairing with each other, the electronic
device 810 and the mobile terminal 850 may receive and
store identification information and a security key of each
other.

[0226] According to an embodiment of the disclosure,
when the electronic device 810 operates in a standby
mode, the electronic device 810 may disconnect BLE
communication with the mobile terminal 850. When the
electronic device 810 operates in the standby mode,
there is a low possibility that the electronic device 810
receive a control signal from the mobile terminal 850, etc.
For example, when the electronic device 810 is in the
standby mode, the electronic device 810 may not receive
other control signals than a control signal to be turned
on from the mobile terminal 850, or the like, and thus, in
order to prevent and/or reduce unnecessary power con-
sumption, the electronic device 810 may disconnect the
BLE communication with the mobile terminal 850.
[0227] According to an embodiment of the disclosure,
in operation S821, the electronic device 810 may operate
in the standby mode and then enter into a normal mode.
For example, the electronic device 810 may operate in
the standby mode, and when the electronic device 810
receives the control signal to be turned on from the mobile
terminal 850, etc., the electronic device 810 may be
switched into the normal mode. According to occurrence
of a predetermined event, for example, when it is config-
ured that the electronic device 810 is automatically turned
on at a predetermined time, the electronic device 810
may be automatically switched from the standby mode
to the normal mode at the predetermined time.

[0228] In operation S822, when the electronic device
810 enters into the normal mode, the processor 811 or
a power detector pin connecting between the processor
811 and the communicator 815 may notify the commu-
nicator 815 of the fact that the electronic device 810 en-
ters into the normal mode.

[0229] When the communicator 815 receives the noti-
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fication that the electronic device 810 enters into the nor-
mal mode, the communicator 815 may request a con-
nection from the mobile terminal 850 to be re-connected
with the mobile terminal 850. In operation S823, when
the mobile terminal 850 accepts the connection request
from the communicator 815, the communicator 815 may
be re-connected with the mobile terminal 850. In opera-
tion S823, the mobile terminal 850 may request a con-
nection from the communicator 815, and the communi-
cator 815 may accept the connection request so that the
communicator 815 and the mobile terminal 850 may be
connected to each other.

[0230] According to an embodiment of the disclosure,
the communicator 815 may obtain identification informa-
tion of the mobile terminal 350 from a BLE signal received
from the mobile terminal 850 and may use the identifica-
tion information of the mobile terminal 350 to identify
whether or not the mobile terminal 850 is registered.
When the mobile terminal 850 is the registered device,
the communicator 815 may be connected with the mobile
terminal 850.

[0231] According to an embodiment of the disclosure,
in operation S824, when the communicator 815 is re-
connected to the mobile terminal 850, or after the com-
municator 815 is re-connected to the mobile terminal 850,
the communicator 815 may transmit and receive a BLE
signal to and from the mobile terminal 850.

[0232] According to an embodiment of the disclosure,
when the mobile terminal 850 transmits, to the commu-
nicator 815, a BLE signal for a re-connection with the
electronic device 810, the mobile terminal 850 may trans-
mit the BLE signal by including battery information and/or
BLE signal strength information of the mobile terminal
850 in the BLE signal.

[0233] According to an embodiment of the disclosure,
the mobile terminal 850 may include the battery informa-
tion and/or the BLE signal strength information of the
mobile terminal 850 in a BLE signal that the mobile ter-
minal 815 first transmits to the communicator 815 after
the mobile terminal 850 and the communicator 815 are
re-connected with each other.

[0234] For example, after the mobile terminal 850 is
connected to the electronic device 810, a user may input
a predetermined key, for example, a volume adjustment
key. The mobile terminal 850 may generate a control
signal corresponding to the predetermined key that is
input by the user. The control signal may be a BLE signal.
The mobile terminal 850 may transmit the BLE signal to
the communicator 815. When the control signal corre-
sponding to the predetermined key, transmitted by the
mobile terminal 850 to the electronic device 810, is the
BLE signal transmitted first to the electronic device 810
after the mobile terminal 850 and the electronic device
810 are connected to each other, the mobile terminal 850
may transmit the control signal by including the battery
information and/or the BLE signal strength information in
the control signal.

[0235] For example, because the mobile terminal 850
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has to transmit the BLE signal for connection with the
electronic device 810, the mobile terminal 850 may trans-
mit the BLE signal for connection with the electronic de-
vice 810 by including the battery information and/or the
BLE signal strength information in the BLE signal. Also,
because the mobile terminal 850 has to transmit the BLE
signal to the electronic device 810 based on the input of
the predetermined key of the user after the electronic
device 810 and the mobile terminal 850 are connected
to each other, the mobile terminal 850 may transmit the
BLE signal to the electronic device 810 by including the
battery information and/or the BLE signal strength infor-
mation in the BLE signal. As described above, the mobile
terminal 850 may transmit the BLE signal for connection
with the electronic device 810 by including the battery
information and/or the BLE signal strength information in
the BLE signal for connection with the electronic device
810, or the mobile terminal 850 may transmit the BLE
signal first transmitted and received after the mobile ter-
minal 850 is connected to the electronic device 810 by
including the battery information and/or the BLE signal
strength information only in the BLE signal first transmit-
ted and received after the mobile terminal 850 is con-
nected to the electronic device 810. Thus, battery of the
mobile terminal 850 may be saved as much as possible.
[0236] According to an embodiment of the disclosure,
when the mobile terminal 850 transmits the BLE signal
for connection with the communicator 815 without includ-
ing the battery information and/or the BLE signal strength
information in the BLE signal, or when the mobile terminal
850 does not include the battery information and/or the
BLE signal strength information in the BLE signal first
transmitted to the communicator 815 after the mobile ter-
minal 850 is re-connected to the communicator 815, the
communicator 815 may request a transmission of the
battery information and/or the BLE signal strength infor-
mation from the mobile terminal 850.

[0237] According to an embodiment of the disclosure,
in operation S825, the processor 811 and/or the commu-
nicator 815 may obtain the battery information and/or the
BLE signal strength information from the BLE signal re-
ceived from the mobile terminal 850. The processor 811
may store the battery information and/or the BLE signal
strength information in a memory of the electronic device
810 or an internal memory of the communicator 815.
[0238] Thereafter, when the electronic device 810 en-
ters into the standby mode, the communicator 815 may
determine whether or not to charge the mobile terminal
850 using the battery information and/or the BLE signal
strength information stored in the memory.

[0239] FIG. 9 is a signal flow diagram illustrating an
example operation of an electronic device 910, according
to various embodiments.

[0240] The electronic device 910 and a mobile terminal
950 of FIG. 9 may be examples of the electronic device
310 and the mobile terminal 350 of FIG. 3, respectively.
[0241] Referring to FIG. 9, the electronic device 910
may include a processor (e.g., including processing cir-
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cuitry) 911 and a communicator (e.g., including commu-
nication circuitry) 915.

[0242] In FIG. 9, block 920 indicates an operation of
the electronic device 910 in a normal mode. Also, block
930 indicates an operation of the electronic device 910
in a standby mode.

[0243] First, block 920 is described.

[0244] In operation S921, when the electronic device
910is in the normal mode, the electronic device 910 may
perform BLE communication with the mobile terminal 950
and may transmit and receive a BLE signal to and from
the mobile terminal 950. In operation S923, the commu-
nicator 915 of the electronic device 910 may receive the
BLE signal from the mobile terminal 950 (S922) and may
transmit the BLE signal to the processor 911.

[0245] According to an embodiment of the disclosure,
the processor 911 may obtain battery information and/or
BLE signal strength information from the BLE signal re-
ceived from the communicator 915 (S924). FIG. 9 illus-
trates a case in which an object obtaining the battery
information and/or the BLE signal strength information
from the BLE signal is the processor 911.

[0246] According to an embodiment of the disclosure,
the BLE signal from which the processor 911 obtains the
battery information and/or the BLE signal strength infor-
mation may be a BLE signal to re-connect the mobile
terminal 950 and the communicator 915 with each other.
The BLE signal from which the processor 911 obtains
the battery information and/or the BLE signal strength
information may be a BLE signal that the mobile terminal
950 transmits first to the communicator 915 after the mo-
bile terminal 950 and the communicator 915 are re-con-
nected with each other.

[0247] The processor 911 may store the obtained bat-
tery information and/or BLE signal strength information
in a memory of the electronic device 910.

[0248] Thereafter, the processor 911 may receive a
control signal instructing a switch of the electronic device
910 into the standby mode. For example, the processor
911 may receive the control signal instructing to turn off
power, from a controller, such as the mobile terminal 950,
etc. According to occurrence of a predetermined event,
forexample, when the electronicdevice 910is configured
to be automatically turned off at a predetermined time,
the electronic device 910 may be automatically switched
from the normal mode to the standby mode at the pre-
determined time.

[0249] According to an embodiment of the disclosure,
in operation S925, before the processor 911 enters into
the standby mode, the processor 911 may transmit the
battery information and/or the BLE signal strength infor-
mation stored in the memory to the communicator 915.
According to an embodiment of the disclosure, in oper-
ation S926, when the automatic charging of the mobile
terminal is activated according to selection of a user or
as default, the processor 911 may instruct the commu-
nicator 915 to execute the automatic charging. In oper-
ation S931, after the processor 911 controls components
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in the electronic device 910, the electronic device 910
may enter into the standby mode.

[0250] Hereinafter, block 930 is described.

[0251] In operation S932, when the electronic device
910 enters into the standby mode, the processor 911 or
a power detector pin connecting between the processor
911 and the communicator 915 may notify the commu-
nicator 915 of the fact that the electronic device 910 en-
ters into the standby mode.

[0252] When the communicator 915 receives the noti-
fication that the electronic device 910 enters into the
standby mode, the communicator 915 may determine
whether or not to charge the mobile terminal 950. When
the communicator 915 receives the instruction to execute
the automatic charging from the processor 911, the com-
municator 915 may determine whether or not to charge
the mobile terminal 950. The communicator 915 may
identify a remaining battery capacity of the mobile termi-
nal 950 and whether or not the mobile terminal 950 is
within a proximate region using the battery information
and/or the BLE signal strength information received from
the processor 911. In operation S934, when the commu-
nicator 915 determines to transmits a charge signal
based on the battery information and/or the BLE signal
strength information (S933), the communicator 915 may
transmit the charge signal to the mobile terminal 950.
[0253] In operation S935, the mobile terminal 950 may
receive the charge signal from the communicator 915
and may convert the charge signal into electrical energy
and may perform charging.

[0254] FIG. 10 is a signal flow diagram illustrating an
example operation of an electronic device 1010, accord-
ing to various embodiments.

[0255] The electronic device 1010 and a mobile termi-
nal 1050 of FIG. 10 may examples of the electronic device
310 and the mobile terminal 350 of FIG. 3, respectively.
[0256] Referringto FIG. 10, the electronic device 1010
may include a processor (e.g., including processing cir-
cuitry) 1011 and a communicator (e.g., including com-
munication circuitry) 1015.

[0257] In FIG. 10, block 1020 indicates an operation
ofthe electronic device 1010 in a normal mode, and block
1030 indicates an operation of the electronic device 1010
in a standby mode.

[0258] Referring to block 1020, in operation S1021,
when the electronic device 1010 operates in the normal
mode, the electronic device 1010 may perform BLE com-
munication with the mobile terminal 1050 and transmit
and receive a BLE signal to and from the mobile terminal
1050. In operation S1023, the communicator 1015 may
receive the BLE signal from the mobile terminal 1050
(81022) and may obtain battery information and/or BLE
signal strength information from the BLE signal.

[0259] Forexample, FIG. 10 illustrates a case in which
an object obtaining the battery information and/or the
BLE signal strength information from the BLE signal is
the communicator 1015, and thus, FIG. 10 is different
from FIG. 9 illustrating the case in which the object ob-

10

15

20

25

30

35

40

45

50

55

19

taining the battery information and/or the BLE signal
strength information from the BLE signal is the processor
911.

[0260] According to an embodiment of the disclosure,
the BLE signal from which the communicator 1015 ob-
tains the battery information and/or the BLE signal
strength information may be a BLE signal for re-connec-
tion between the mobile terminal 1050 and the commu-
nicator 1015 or a BLE signal that the mobile terminal
1050 first transmits to the communicator 1015 after the
mobile terminal 1050 and the communicator 1015 are re-
connected with each other.

[0261] The communicator 1015 may store the obtained
battery information and/or BLE signal strength informa-
tion in a memory of the communicator 1015.

[0262] Thereatfter, the electronic device 1010 may re-
ceive a control signal instructing a switch into the standby
mode. In operation S 1024, when the electronic device
1010 is configured to automatically charge the mobile
terminal 1050, the processor 1011 may instruct the com-
municator 1015 to perform automatic charging, before
the electronic device 1010 enters into the standby mode.
[0263] Thereafter, as illustrated in block 930, the proc-
essor 1011 may enter into the standby mode in operation
S1031. In operation S1032, the processor 1011 or a pow-
er detector pin may notify the communicator 1015 of the
fact that the electronic device 1010 enters into the stand-
by mode.

[0264] When the communicator 1015 receives the no-
tification that the electronic device 1010 enters into the
standby mode, the communicator 1015 may determine
whether or not to charge the mobile terminal 1050 in re-
sponse to the instruction of the processor 1011 to execute
the automatic charging. The communicator 1015 may
read, from an internal memory, the battery information
and/or the BLE signal strength information obtained by
receiving the BLE signal from the mobile terminal 1050
when the electronic device 1010 operates in the normal
mode, and may use the battery information and/or the
BLE signal strength information to determine whether or
not to transmit a charge signal. In operation S 1034, when
the communicator 1015 determines to transmit the
charge signal to the mobile terminal 1050 (S1033), the
communicator 1015 may transmit the charge signal to
the mobile terminal 1050.

[0265] In operation S1035, the mobile terminal 1050
may receive the charge signal from the communicator
1015 and may convert the charge signal into electrical
energy and may perform charging.

[0266] FIG. 11 is a signal flow diagram illustrating an
example operation of an electronic device 1110, accord-
ing to various embodiments.

[0267] The electronic device 1110 and a mobile termi-
nal 1150 of FIG. 11 may be examples of the electronic
device 310 and the mobile terminal 350 of FIG. 3, re-
spectively.

[0268] Referringto FIG. 11, the electronic device 1110
may include a processor (e.g., including processing cir-
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cuitry) 1111 and a communicator (e.g., including com-
munication circuitry) 1115.

[0269] Referringto FIG. 11, the electronic device 1110
may operate in a normal mode and then may be switched
into a standby mode.

[0270] In operation S1121, when a function of auto-
matically charging a mobile terminal is activated in the
electronic device 1110, the processor 1111 may instruct
the communicator 1115 to execute automatic charging,
before the electronic device 1110 enters into the standby
mode.

[0271] The electronic device 1110 may enter into the
standby mode, in operation S1122. In operation S1123,
the processor 1111 or a power detector pin may notify
the communicator 1115 of the fact that the electronic de-
vice 1110 enters into the standby mode.

[0272] When the communicator 1115 receives the no-
tification that the electronic device 1110 enters into the
standby mode, the communicator 1115 may disconnect
the BLE communication with the mobile terminal 1150.
In operation S1124, even when the BLE communication
is disconnected between the communicator 1115 and
the mobile terminal 1150, the mobile terminal 1150 may
continually transmit a BLE signal to a peripheral device.
[0273] In response to the instruction from the proces-
sor 1111 to execute the automatic charging, the commu-
nicator 1115 may determine whether or not to charge the
mobile terminal 1150, when the electronic device 1110
is in the standby mode.

[0274] According to an embodiment of the disclosure,
in operation S1125, when the electronic device 1110 op-
erates in the standby mode, the communicator 1115 may
obtain battery information and/or BLE signal strength in-
formation from the BLE signal received from the mobile
terminal 1150. For example, FIG. 11 illustrates a case in
which the electronic device 1110 may not use a BLE sig-
nalreceived from the mobile terminal 1150 when the elec-
tronic device 1110 operates in the normal mode and may
obtain the battery information and/or the BLE signal
strength information from the BLE signal received from
the mobile terminal 1150 after the electronic device 1110
enters into the standby mode. In this aspect, FIG. 11 is
different from FIGS. 9 and 10. Battery information and/or
BLE signal strength information of the BLE signal re-
ceived in the normal mode may be different from the bat-
tery information and/or the BLE signal strength informa-
tion of the BLE signal received after the electronic device
1110 enters into the standby mode. For example, there
is a difference between a time point at which the BLE
signal is received in the normal mode and a time point
at which the BLE signal is received when the electronic
device 1110 enters into the standby mode, and thus, val-
ues of the battery information and/or the BLE signal
strength information may be different. Thus, the commu-
nicator 1115 may determine whether or not to transmit a
charge signal to the mobile terminal 1150 using the bat-
tery information and/or the BLE signal strength informa-
tion of the BLE signal received when the electronic device
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1110 enters into the standby mode.

[0275] According to an embodiment of the disclosure,
the communicator 1115 may determine whether or not
to transmit the charge signal using the battery information
and/or the BLE signal strength information obtained from
the BLE signal. When the communicator 1115 deter-
mines to transmit the charge signal to the mobile terminal
1150 in operation S1126, the communicator 1115 may
transmit the charge signal to the mobile terminal 1150 in
operation S 1127.

[0276] In operation S1128, when the mobile terminal
1150 receives the charge signal from the communicator
1115, the mobile terminal 1150 may convert the charge
signal into electrical energy and may perform charging.
[0277] FIG. 12 is a flowchart illustrating an example
process in which the electronic device 310 transmits a
charge signal, according to various embodiments.
[0278] Referring to FIG. 12, the electronic device 310
may determine whether or not a current operation mode
is a standby mode, in operation S1210. In operation
S$1220, when the current operation mode is the standby
mode, the electronic device 310 may determine whether
or not to charge the mobile terminal 350.

[0279] The electronic device 310 may determine
whether or not to charge the mobile terminal 350 using
a BLE signal received from the mobile terminal 350.
[0280] According to an embodiment of the disclosure,
the electronic device 310 may determine whether or not
to charge the mobile terminal 350 using a first BLE signal
received from the mobile terminal 350 when the electron-
ic device 310 operates in a normal mode before the elec-
tronic device 310 is switched into the standby mode. The
first BLE signal may be a BLE signal that the electronic
device 310 receives, during the normal mode, from the
mobile terminal 350 to be connected with the mobile ter-
minal 350 through a BLE communication network or may
be a BLE signal that the electronic device 310 first re-
ceives from the mobile terminal 350 after the electronic
device 310 is connected with the mobile terminal 350.
[0281] According to an embodiment, the electronic de-
vice 310 may determine whether or not to charge the
mobile terminal 350 using a second BLE signal that the
electronic device 310 receives from the mobile terminal
350 whenthe electronic device 310 operates inthe stand-
by mode.

[0282] The electronic device 310 may obtain at least
one of battery information or BLE signal strength infor-
mation from the BLE signal and may use the atleast one
of the battery information or the BLE signal strength in-
formation to determine whether or not to charge the mo-
bile terminal 350.

[0283] Inoperation S1230, when the electronic device
310 determines to charge the mobile terminal 350, the
electronic device 310 may transmit a charge signal to the
mobile terminal 350. For example, the electronic device
310 may transmit a Wi-Fi signal having an output level
that is greater than or equal to a specified value to the
mobile terminal 350.
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[0284] FIG. 13 is a flowchart illustrating an example
process in which the electronic device 310 operates us-
ing a timer, according to various embodiments.

[0285] Referring to FIG. 13, the electronic device 310
may operate a charge signal transmission timer, in op-
eration S 1310. For example, when the electronic device
310 transmits a charge signal to the mobile terminal 350,
the electronic device 310 may simultaneously operate
the charge signal transmission timer.

[0286] According to an embodiment of the disclosure,
the electronic device 310 may obtain battery information
and/or BLE signal strength information using a BLE sig-
nal obtained while the electronic device 310 operates in
a normal mode and may determine whether or not to
transmit the charge signal to the mobile terminal 350
based on the obtained battery information and/or BLE
signal strength information.

[0287] During a time that is set by the timer, the elec-
tronic device 310 may transmit a Wi-Fi signal having an
output level that is greater than or equal to a specified
value to the mobile terminal 350.

[0288] When thetime thatis setby the timeris overdue
in operation S 1320, the electronic device 310 may de-
termine whether or not to continually transmit the charge
signal to the mobile terminal 350 in operation S1330.
[0289] After the time thatis set by the timer is overdue,
the electronic device 310 may receive a new BLE signal
from the mobile terminal 350 and may obtain atleast one
of battery information or BLE signal strength information
based on the new BLE signal. For example, after the time
that is set by the timer is overdue, for example, when the
electronic device 310 operates in the standby mode, the
electronic device 310 may receive the new BLE signal
from the mobile terminal 350 and may obtain the battery
information and/or the BLE signal strength information
from the new BLE signal to determine whether or not to
transmit the charge signal to the mobile terminal 350.
[0290] When the mobile terminal 350 has a remaining
battery capacity that is still less than a specified value
and a BLE signal strength that is greater than a specified
strength, the electronic device 310 may determine to con-
tinually charge the mobile terminal 350.

[0291] When the remaining battery capacity of the mo-
bile terminal 350 becomes greater than or equal to the
specified value, or the BLE signal strength of the mobile
terminal 350 has decreased to be less than the specified
strength so thatthe mobile terminal 350 is not determined
to be in a proximate region, the electronic device 310
may determine not to transmit the charge signal to the
mobile terminal 350.

[0292] When the electronic device 310 determines to
continually charge the mobile terminal 350, the electronic
device 310 may continually transmit a Wi-Fi signal having
an output level that is greater than or equal to a specified
value to the mobile terminal 350 and may simultaneously
re-operate the charge signal transmission timer.

[0293] FIG. 14 is a flowchart illustrating an example
process in which the electronic device 310 suspends
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transmission of a charge signal, according to various em-
bodiments.

[0294] Referring to FIG. 14, in operation S1410, while
the electronic device 310 transmits the charge signal, the
electronic device 310 may detect an event of suspension
of the charge signal transmission.

[0295] For example, when the electronic device 310
performs Wi-Fi communication, the electronicdevice 310
may detect the performance of the Wi-Fi communication
as the event of the suspension of the charge signal trans-
mission. When the electronic device 310 performs com-
munication by transmitting and receiving data defined in
the Wi-Fi standards to and from a peripheral device ac-
cording to a Wi-Fi communication method, the electronic
device 310 may not simultaneously transmit a Wi-Fi sig-
nal for charging to the mobile terminal 350. Thus, when
the electronic device 310 performs Wi-Fi communication,
the electronic device 310 may detect the Wi-Fi commu-
nication as the event of the suspension of the charge
signal transmission and may suspend the transmission
of the charge signal.

[0296] For example, when the electronic device 310 is
switched from a standby mode to another mode, for ex-
ample, a normal mode or a sleep mode, the electronic
device 310 may detect this switch as the event of sus-
pension of the charge signal transmission. The sleep
mode may configured to save more power than the stand-
by mode and may denote a mode in which power is not
applied to the communicator. When the electronic device
310 is switched from the standby mode to the normal
mode, the electronic device 310 may perform Wi-Fi com-
munication and output contents, etc. on a screen, and
thus, the electronic device 310 may not transmit the Wi-
Fi signal as the charge signal. Also, when the electronic
device 310 is switched from the standby mode to the
sleep mode, the communicator may not operate, and
thus, the electronic device 310 may not transmit the Wi-
Fi signal to the mobile terminal 350.

[0297] For example, when the electronic device 310
identifies that a remaining battery capacity of the mobile
terminal 350 is greater than or equal to a specified value,
based on a BLE signal that the electronic device 310
receives from the mobile terminal 350 while the electronic
device 310 transmits the charge signal, the electronic
device 310 may detect this identification as the event of
suspension of the charge signal transmission.

[0298] For example, when the electronic device 310
identifies that a BLE signal strength from the mobile ter-
minal 350 is less than or equal to a specified strength,
based on a BLE signal that the electronic device 310
receives from the mobile terminal 350 while the electronic
device 310 transmits the charge signal, the electronic
device 310 may detect this identification as the event of
suspension of the charge signal transmission.

[0299] When the electronic device 310 detects the
event of suspension of the charge signal transmission in
operation S1410, the electronic device 310 may suspend
the transmission of the charge signal in operation S1420.
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[0300] The electronic device 310 and the operating
method thereof may also be implemented with a record-
ing medium including instructions executable by a com-
puter, such as a program module executable by the com-
puter. Computer-readable media may be arbitrary media
which may be accessed by computers and may include
volatile and non-volatile media, and detachable and non-
detachable media. The computer-readable media may
include computer storage media and communication me-
dia. The computer storage media include all of volatile
and non-volatile media, and detachable and non-detach-
able media which are designed as methods or techniques
to store information including computer-readable instruc-
tions, data structures, program modules, or other data.
The communication media include transmission mecha-
nisms or other data of modulated data signals, such as
computer-readable instructions, data structures, and
program modules. The communication media include
other information transmission media.

[0301] In this disclosure, a "unit" may refer to a hard-
ware component, such as a processor or a circuit, and/or
a software component executed by a hardware compo-
nent such as a processor.

[0302] The electronic device 310 and the operating
method thereof according to one or more of the embod-
iments described above may be implemented witha com-
puter program product including a non-transitory compu-
ter-readable recording medium having recorded thereon
a program for executing the operating method of the elec-
tronic device 310, the operating method including: deter-
mining whether or not to charge the mobile terminal 350,
when the electronic device 310 is in a standby mode; and
transmitting a charge signal to the mobile terminal 350
when the electronic device 310 determines to charge the
mobile terminal 350, wherein the determining of whether
or not to charge the mobile terminal 350 is performed
using a BLE signal received from the mobile terminal 350.
[0303] While the disclosure has been particularly
shown and described with reference to various example
embodiments thereof, it will be understood that the var-
ious example embodiments are intended to be illustra-
tive, not limiting. It will also be understood by one of or-
dinary skill in the art that various changes in form and
detail may be made without departing from the true spirit
and full scope of the disclosure, including the appended
claims and their equivalents. Hence, it will be understood
that the embodiments described above are examples in
all aspects and are not limiting of the scope of the dis-
closure. For example, each of components described as
a single unit may be executed in a distributed fashion,
and likewise, components described as being distributed
may be executed in a combined fashion. It will also be
understood that any of the embodiment(s) described
herein may be used in conjunction with any other em-
bodiment(s) described herein.
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42
Claims

1. A method of operating an electronic apparatus, the
operating method comprising:

determining whether to charge a mobile termi-
nal, based on the electronic apparatus operating
in a standby mode; and

transmitting a charge signal to the mobile termi-
nal based on a determination to charge the mo-
bile terminal,

wherein a Bluetooth low energy (BLE) signal re-
ceived from the mobile terminal is used in the
determining of whether to charge the mobile ter-
minal.

2. The method of claim 1, wherein the determining of
whether t to charge the mobile terminal comprises:

obtaining at least one of battery information or
BLE signal strength information from the BLE
signal; and

determining whether to charge the mobile ter-
minal using the at least one of the battery infor-
mation or the BLE signal strength information.

3. The method of claim 2, wherein the determining of
whether to charge the mobile terminal using the bat-
tery information comprises, based on a remaining
battery capacity based on the battery information be-
ing less than a specified amount, determining to
charge the mobile terminal, and
the determining of whether to charge the mobile ter-
minal using the BLE signal strength information com-
prises, based on a BLE signal strength based on the
BLE signal strength information being greater than
a specified strength, determining to charge the mo-
bile terminal.

4. The method of claim 2, wherein the BLE signal com-
prises a first BLE signal received from the mobile
terminal while the electronic device operatesinanor-
mal mode before the electronic device operates in
the standby mode.

5. The method of claim 4, wherein the first BLE signal
comprises a BLE signal received first from the mobile
terminal after the electronic device is connected with
the mobile terminal through a BLE communication
network, while the electronic device operates in the
normal mode.

6. The method of claim 2, wherein the BLE signal com-
prises a second BLE signal received from the mobile
terminal while the electronic device operates in the
standby mode.

7. The method of claim 2, further comprising: outputting
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auserinterface screen configured to receive aninput
of selection with respect to whether or not to auto-
matically charge the mobile terminal; and

receiving an input to automatically charge the
mobile terminal from the user interface screen,
wherein

the determining of whether to charge the mobile
terminal is performed based on the input to au-
tomatically charge the mobile terminal.

The method of claim 2, wherein the transmitting of
the charge signal comprises transmitting a Wi-Fi sig-
nal having an output level greater than or equal to a
specified value.

The method of claim 8, further comprising adjusting
the output level of the Wi-Fi signal based on the BLE
signal strength information.

The method of claim 2, further comprising: setting,
using a timer, a time at which the charge signal is
transmitted; and

re-determining whether to continually transmit the
charge signal to the mobile terminal, based on the
time set using the timer elapsing.

The method of claim 2, further comprising: detecting
an event of suspension of the charge signal trans-
mission, while transmitting the charge signal; and

suspending the transmission of the charge sig-
nal based on the detection of the event of sus-
pension of the charge signal transmission,
wherein the event of suspension of the charge
signal transmission comprises one or more from
among an event in which the electronic device
performs Wi-Fi communication, an event in
which the electronic device is switched from the
standby mode to a different mode, an event in
which a remaining battery capacity of the mobile
terminal is identified to be greater than or equal
to a specified amount, and an event in which a
strength of the BLE signal from the mobile ter-
minal is identified to be less than or equal to a
specified strength.

An electronic device comprising:

a communicator comprising communication cir-
cuitry;

a memory storing one or more instructions; and
a processor configured to execute the one or
more instructions stored in the memory,
wherein the electronic device is configured to:

determine whether to charge a mobile ter-
minal, based on the electronic apparatus
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operating in a standby mode; and transmit
a charge signal to the mobile terminal,
based on determining to charge the mobile
terminal,

wherein the electronic device is further con-
figured to determine whether to charge the
mobile terminal using a Bluetooth low ener-
gy (BLE) signal received from the mobile
terminal.

The electronic device of claim 12, wherein the elec-
tronic device is configured to obtain at least one of
battery information or BLE signal strength informa-
tion from the BLE signal, and

to determine whether to charge the mobile terminal
using the at least one of the battery information or
the BLE signal strength information.

The electronic device of claim 13, wherein based on
the electronic device determining whether to charge
the mobile terminal using the battery information, the
electronic device is further configured to determine
to charge the mobile terminal, based on a remaining
battery capacity based on the battery information be-
ing less than a specified amount, and

based on the electronic device determining whether
to charge the mobile terminal using the BLE signal
strength information, the electronic device is further
configured to determine to charge the mobile termi-
nal, based on a BLE signal strength based on the
BLE signal strength information being greater than
a specified strength.

A non-transitory computer-readable recording me-
dium having recorded thereon a program which,
when executed, causes an electronic device to per-
form atleast one operation, the atleast one operation
comprising:

determining whether to charge a mobile terminal
based on the electronic apparatus operating in
a standby mode; and

transmitting a charge signal to the mobile termi-
nal based on determining to charge the mobile
terminal,

wherein a Bluetooth low energy (BLE) signal re-
ceived from the mobile terminal is used in the
determining of whether to charge the mobile ter-
minal.
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